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when planes landed and 
took off on uncushioned “skids” or “sled-runners.” 

Some early fliers even tried using bicycle wheels with 

single-tube bicycle tires cemented to the rims — 

with unfortunate results. Then Goodyear changed all that. 

In 1909, Goodyear developed the first pneumatic 
aeroplane tire, of the type attached to the sled-runners 
of the Burgess -Wright biplane shown here. Harry Atwood, 
the pilot, made this report after his World’s Record 
Long-Distance Cross-Country Flight from St. Louis to 
New York ( 15 days) : “I was often obliged to land in rough, 
unfavorable places, but your 20 x 2 inch Wing tire 
gave me no trouble at all.” 




more aircraft land on Goodyear tires, 
tubes, wheels and brakes than on any other kind. 

From the fastest jets to the most famous airliners, 
from Beechcraft Bonanzas to giant B-50’s — from special 
Cross-Wind Landing Wheels to caterpillar-type track gear 
for soft landing strips— Goodyear sets the standard 
wherever aircraft take to the air. 


These are just a few of the many Goodyear 
Aviation Products which are serving aviation 
today. Goodyear has been contributing to avia- 
tion progress since 1909. 

Goodyear, Aviation Products Division 
Akron 16, Ohio or Los Angeles 54, California 


IFe think you'll like -THE GREATEST STORY EVER TOLD"- every Sunday- ABC Radio Network THE GOODYEAR TELEVISION PLAYHOUSE-evtry other Sunday-NBC TV Network 
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Thousands of hours in the many hundret 
sional planes prove chat you don’t have to "go it al 
is backing you up. This mulci-aiin "co-pilot" do 
to concentrate on the complicated problems of 
communication, bad weather, etc., etc., etc. . . . L« 
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Since AiRcacarcK built the first 
Cabin Pressure Regulator for the 
Boeing B-29. this company has 
energetically pursued a research and 
development program to improve 
and simplify this vital Cabin 
Pressure Control. 

The latest development, now 
proven by IbOO hours of actual air- 
line operation, is a new, completely 
pneumatic, self powered regulator. 


Half the weight of former units, it 
is far easier to service and needs no 
external power source, it combines 
the whole system into one unit on 
the jiilot's control ]>anel and requires 
only an outflow valve. 

What is more, this new control is 
low in cost and adaptable to any out- 
flow valve- The self contained rale of 
change for cahin pressure is always 
under control. 


ff'ould you like to tcork tcitk us? 
Qualified engineers, scieniisfs and 
skilled craftsmen are needed here. 


New Cabin Pressure Regulator 
simplifies maintenance... lowers costs 



A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFOBNIA * PHOENIX, ABIZONA 



as new as |et airliners! 


THE H.6B GYRO-HORIZON 

DESIGNED FOR HIGH-SPEED AIRCRAFT 

The new Sperry H-6B Gyro-Horizon provides ni ciiraif 
i,idU aiioiis-iip lo the speed of sound. This significant 
advance has been achieved through the development of 
special temperature compensated pans, stainless steel 
gimbals, and stepped up gyro efficiency. 

In keeping with the new speeds in jet transportation, 
the H-6B Gyro-Horizon also features improved quick- 
erection mechanisms. These incorporate a new. manual 
instantaneous starting-setting. 

Again Sperry’s advanced research and engineering is 
meeting the demands of increased speed . . . u-illi speed. 
Our Aeronautical Department will be glad to supply 
complete information upon request. 






), MONTREAL, 01 


NEWS DIGEST 


Domestic 

Tairchild Engine Disision. Earming- 
dale, N. Y.. lias been awarded a Navi' 
Bureau of Ships contract for design and 
development of a 25-ton miniature 
submarine. BuShips' choice of an avia- 
tion firm to build a submarine caused 
cnnsiderablc speculation, but some 
industA’ observers see a connection with 
worl; done bv tlic division in dc'clo])- 
ing low-noise les’el powcrplants. One 
phase lias included use of lisdrngcii 
peroxide fuels- 

New York -\invavs lias ordered four 
more Sikorsky S-55 liclicoptcrs, bring- 
ing its fleet to a total of sci'cii. Tlic 
new copters cost SI 50,000 cadi, and 
the company paid an additional 
SI 00.000 For spares. 

Vernon Johnson, t.ockhccd Wash- 
ington reoresentatisc. was elected presi- 
dent of the Aero Club nf \\'ashington 
last week. Other officers: Frank 

Bocsclic, Sentinel .Aviation Corn., first 
vice president; Preble Staver. .American 
.Aviation, second \ncc president: W'alter 
Bonnes-, NAC.A, third vice president; 
Wavnc Weishaar. .Aeronautical Train- 
ing -Societv, sccrctan-. and Bob Sander. 
Sanders Aviation, treasurer. 

A Boeing B-47 Stratoict recently 
completed 47 simulated combat mis- 
sions during an .Sl-dav period, fiving 
the cciiiivalent of ne-irh- nine times 
around the world in 500 hr. 

Forh- Fairchild C-110 Fiving Boxcars 
dropped approximately 400 tons of con- 
struction cqiiimncnt this month near 
Fort Bragg. N. C., in tlic first m.ass 
paradrop of heavs- engineering eqnip- 


Vicc Adm. Charles F- Roscndalil 
(Ret.), vice president of Ficttner Air- 
craft Corp.. New A’ork, was appointed 
executive director of tlic National Air 
Transport Coordinating Committee 
la.st week, 

•Aircr.ift Industries Assn, reports 550 
U. S. civil aircraft \-aIucd at S2.977.024 
were exported during 1952. 

Convair has granted .i 6% wage in- 
cicase totaling approximatclv SI .4 
million to all salaried ernplorcs at the 
Fort AVortli Division. 

Mundy I. Pealc, president of Repub- 
lican .As iation Corp.. forecasts an Amer- 
ican aviation industry production of 



tcni|icijtnrcs as tliev piiic 30oJc|, heat hitu 
an F-86 Sabre prior to starting the )47 (el 
engine- -Another hose is used to melt exter- 
nal ICC. I’linln was made at an installation 
of the -Ith Fightcr-Inteici-ptor Wing. 

14.500 military aircraft in 1953-morc 
than the combined 1951-52 output. 

Gen. Nathan V. Twining. Air Foret 
Vice Chief of Staff, says Russia is cx- 

E tcd to begin building .soon larger and 
cr long-range mediuin bombers than 
the four-engine copies of the U. S, B-29 
that now make up the Soviet Union 
bomber force. 

Los Angeles International Airjxirt re- 
jiorts all-time high air comnrctcc traffic 
records were set at the field last year. 
Record traffic totals for 1952; 2,215.837 
p;isscngcts, 25.97% increase over 1951; 
42,158,166 lb. of airfreight, up 19.90%; 
and 13,038,091 lb. of ait express, a 
n.87% increase. 

Presvitt Aircraft Co.’s adhesively 
bonded steel lielicoptcr rotor blades arc 
being tested by the Nai y at Wecksvillc, 
N. C., prior to fleet senicc on the 
llUP-2 scheduled for next May. 

Trans World .Airlines has ordered 
Cnrtiss-W'riglit electronic fliglit duplica- 
tors for installation in pilot training cen- 
Icrs at New- York’s International Airport 
:ind La Ciiactlia Field and at Kansas 
Cits-, Detroit, Los .Angeles anti San 
Francisco- 

Financial 

Curtiss-Wriglit Corp, reports con- 
solidated net sales last vear arc esti- 


mated at S325 million, ncarlv double 
the 1951 total of 5176,625.380. 

Northsvest .Airlines reached a record 
revenue of 560.532.079 in 1952 and 
finished the year with a net income of 
51,651.827 after taxes, preliminars' un- 
;;udited figures rcseal, 

Loekliecd Aircraft Corp. was aw arded 
prime militaiv contracts totaling 51,- 

157.300.000 from the start of the 
Korean war to June 30. 1952. 

Flying Tiger Line says 41,45,8.387 
ton-miles of domestic airfreight flow-n 
in 1952 produced revenues of ap- 
proximately 57 million, conimircd with 

54.570.000 in 1931. 

.Acroquip Corp. rqiotts net earnings 
;ifter taxes of 5260.885 during the first 
fiscal quartet that ended Dec. 31, 1952. 
compared with 5246,084 earned during 
the same period in 1951. llic corpora- 
tion reccntlv voted a regular quarterly 
dividend of 7i cents on each of 957,300 
tommon shares outstanding. 

International 

All LAI Italian Air Lines DC-3 
crashed in flames last w-eck in Sardinia’s 
Siimai Mountains 10 min. after it had 
taken off for Rome from Cagliari's 
KImas -Airport- .All 1 5 |)assengers and 
lour crew- members were killed. 

Hunting Groii]) Co. of Great Britain 
has been awarded a U. S. Air Force 
contract of more than 52 million for 
ci criiaiil nf C-47 Dakota transports and 
Pratt &’ Whitney engines. Hunting 
savs the contract is the largest of its 
kind to he pl;iecd in F,uro|jc. 

Venezuelan airports at Maiqiietia. 
Batceloiia and Maracaibo will lie en- 
larged to accoinnindatc commercial jet 
;iir!incrs, according to government 
studies now in the final stages- 

.\ twin-jet Canberra bomber flew 
from r.(iii(loii to Darwin last week in 22 
hr. and 1 min- setting a new official 
F’.iiglaiid-to-Austraiia speed record. .Ac- 
tual fli-ing time for the S,60S-mi. flight 
was 19 hr.. 1 min. The British hoinber 
previou.sly liad set -Atlantic speed rcc- 

Aero-Vias, a newly formed .Argenti- 
nian airline, is sclieduled to begin living 
10 Lockheed Lodestar aircraft oscr six 
domestic routes at the start of the car- 
rier’s service next -Augu.st. 
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Cameras on 
Jleconnaissance 
Planes 

Airborne ActuaXe^ 



obtainabici l" or S" and 15° below 
borizoncal oneach side, and vertical. 

others by limit switches on the gear 
segment. Internal switches in the ac- 
tuator sequence the limit switches 
to permit the desired relocation. 
The R-USM6 is a modification of 
the Rotorac shown in the I. A. S. 
Aeronautical Engineering Catalog. 

licatioii ior data on this and other 
Airborne actuators. 
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AVIATION CALENDAR 


Feb. IQ-Sccond seminar on industrial lubri- 
cation engineering, .\niericpn Society of 
Lubrication Kngineers, Bellevue Stratford 
Hotel. Philadelphia, 

Feb, 12-13-National Aviation Education 
Counefi annual meeting, Atlantic City. 
N. I. 

Feb- 18-Nc'v York Section of the Instru- 
ment Society of America, Hotel Statlei, 
New York, N. Y. 

Feb. 18-19-Eighth Annual Confctence of 
the Society of Plastics Industry, Rein- 
forced Plastics Division, Shoreham Hotel, 
Washington. D. C. 

Feb. 22-24— Texas' Second Agricultiiial Avia- 
tion Conference, Texas A Sr M College, 
College Station, Tex. 

Mar. 10-11— Eleventh Annual Conference, 
Society of the Plastics Industr>- Canada, 
Inc., General Brock Hotel, Niagara Falls, 
Canada. 

Mar. 17-20-2ist Annual Meeting American 
Society of Tool Engineers, Hotel Statler, 


Mar. 25.25-TIiird Midwestern Conference 
on Hiiid Mechanics, University of Minne- 

M,ir. 23-26-Institule of Radio Engineers 

and Grand Central Palace, New York, 
N. Y, 

Mat- 23-27-Eighth Western Metal Expo- 
sition and Congress, Pan-Pacific .\udilo- 
lium, Los Angeles. 


23-28-Congres 
rnfcrenccs, a join: 
uiaalions: theme: 


convention manager, Ross C. Roach, P. O. 
Box 3i;, Kansas City -ll. Mo. 

Mac. 23-27-Nallonal 'Production Eomm 
the S.3E, Hotel Statler, Cleveland, O. 


Mar. 31-Aiir. 2-Fir.st Internal 
slum Exposition, National G 
Washington, D. C. 

.Apt. 4-12— Second .Annual 
Motor Sports Show. Gr 
Palace, Nctv York. N. Y. 



Apr. 20-23-.\crouantic Prodiictiou Formn. 
National ACTonautic Meeting and .Aircraft 
Engineering Dispbv (S.AE1. Hotel Covei- 
nor Clinton and Hotel Statler, New York, 
N. Y. 

Apt. 29..ATav 1-1955 Electinnics Compo- 
nents Svmposium (AIFIF.-IREL Shakes- 
peare Club, Pasadena, Calif. 

Mav U-13-IRK National Conference on 
•Airborac Electronics, Dayton Biltmoic 
Hotel. Dayton, O. 

Oct- 10— International .Air Race, England 
to Christchurch, N. '/., entry deadline 
Jan. 31. 
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CAinrafl Radio Corporo/ioiT^ 
Navigotion Equipment 



Sate, ilrifi-lree, slalic-free OM.M give* 

ever vuur bearing. Aiul ARCN roni- 
|>arl 'r>pe 13D VIIF Narigali.m Kqaip- 
nieiil iiiakee OMNI asailable in 





^ircraft J^odle 

BOONTON, NEW JEtSEY 


AVIATION 


Washington Roundnp 


Wilson ond Politics 

Seasoned Capitol Hill observers believe the new Secre- 
tary of Defense, Charles E. Wilson, is in this political 
situation: 

• Senate Majority Leader Robert Taft is not one of his 
enthusiastic backers. Taft's wry comment when Wilson 
was up for Senate confirmation: "When they send up the 
nominations, it's my job to get them through.” 

General Motors Corp., from which Wilson resigned 
as 5600,000-a-year president to take his new post, is cred- 
ited with convention activities contributing to the Eisen- 
Irowcr nomination. Interested in expanding world mar- 
kets. top executives of the firm looked with disfavor on 
Taft’s foreign policies, also saw higher hope for a Repub- 
lican victory with Eisenhower. 

• But there seems little chance of an open breach. Sen. 
Homer Ferguson, from GM's home state of Michigan, an 
aggressive backer of Taft for the presidency, indicated 
this by taking the lead in supporting Wilson's confirma- 
tion. He heads the Senate Appropriations Subcommittee 
on Defense which has extensive power over the depart- 
ment through purse control. 

• Democrats will scrutinize Wilson's performance micro- 
scopically. They need campaign ammunition for the 1954 
election.' It will determine control of tire House and 
Senate, now slimly in Republican hands. Democrats look 
on Wiison particularly as a likely target for attacks on the 
Eisenhower Administiation- 

Wilson and Congress 

The new Defense Secretary, like other officials newly 
appointed from private life, admitted he is inexperienced 
in what is to be one of his key jobs: testi^ing before 
Congress. 

His predecessor, Robert Lovett, estimated that he testi- 
fied on Capitol Hill an average of mote than once a week. 

The success of any Secretary’s program depends in con- 
siderable degree on the success of his presentation of it 
and the support for it that he gets from Congress. 

Following one round with Senate Armed Services Com- 
mittee-after which some nettled senators released some 
of Wilson's comments to the press for wider circulation, 
Wilson pleaded; "I am an amateur at this business of 
testifying before a committee like this.” He went on: 

"Gentlemen, I got so interested in what we were talk- 
ing about, I sort of forgot that 1 was talking on the record 
a couple of times. (He had been told his testimony would 
ultimately be made public.) 

“I would have done much better if it had been a public 
hearing because I would have been conscious all the time 
of what I was doing." 

Several senators, though, felt that Wilson followed the 
same course in his second presentation. Some of the 
things that annoyed committee members were: 

• Story-telliDg instead of answering questions directly. 
Wilson had a penchant to reply with stories he recol- 
lected- This brought requests similar to chairman Leverett 
Saltonstall's, "If you could answer that . . . with just a 
‘yes’ or 'no.' I think it would help us a lot.” 

• Impatience with senatorial questioning. For example, a 
query by Sen. Stuart Svmington, Wilson suggested, 
"seems to me to be sort of an unnecessary burden on me.” 

Saltonstall replied: "The chair would hope that 
Mr. Wflson realizes that he will be asked many types of 
questions, whether he thinks they are pertinent or not. 


and the chair is sure the senator from Missouri would 
not ask it if he did not think it is pertinent, because he 
lias been through it (as Secretary for Air), and the chair 
hopes that Mr. Wilson will be guided by that." 

'fhen, Wilson wanted to know if there would be 
another hearing at which he would supply the information. 

Saltonstall: "Mr. Wilson, the chair would say that 
you would be warming the scat which you are now sitting 
in mam, manv times in the next few months, and that 
if ynu are confirmed as Secretary, you will have ample 
opportunity to sit in that chair and to answer. . . .” 

• Advising senators. An example of this was Wilson’s 
recommendation that the committee call up Assistant 
ScCTcfarv W. J. McNeil to become informed on procure- 
ment polici' and procedure. He suggested: “If you men 
would like to know more about that and have it on the 
record. Assistant Secretary McNeil, who has been in the 
department for a long time, understands all tlie details on 
how the business is done. If you get him up here and let 
him testifi' . . . how it is done, it might be helpful.” 

Sen. Ilarrv Byrd and Sen, Richard Russell have been 
directing and followii^ military policies from Capitol 
Hill for two decades, 'uiey, and several other members of 
the committee, participated in the writing of the 1947 
Unification and .Arme^ Services Procurement Acts, and 
several later statutes dealing with procurement. 

• An apparent lack of appreciation that it is a senatorial 
responsibility to ascertain that all nominees comply with 
legal requirements. A typical Wilson protest: "I really 
feel you are giving me quite a pushing-around. If I had 
come here to cheat, bv God, 1 wouldn’t be here,” 

Sen. Russell's reply; “1 am sorry you feel that way. 
Mr. Wilson. I am not trying to push you around, but I 
have nil' responsibilities, too.” 

Wilson and the Military 

Another question on Capitol Hill is wlicther Wilson is 
lieadcd for conflict in the Department of Defense, pai- 
ticulatlv with the military hierarchy. 

Statements like these, by Wilson, give rise to Capitol 
Hill doubts; 

• "My authority as Secretary of Defense is such that I 
could take over one of those departments and run it if 
I thought it were the right thing to do.” (Actually, the 
Unification Act provides that each service department 
shall be "separately administered” by the Secretary.) 

• The law, "by my interpretation gives me complete 
authority and proper authority to say to anyone in the 
whole setup, including the Army, Navy, and Air Force, 
tliat on that particular thing, 'Don't you handle it; we 
will handle it farther up.’ ” (Military personnel are under 
the command and authority of their chief of staff. Top 
civilians also liai'e prerogatives under law.) 

But Wilson takes over his job with great optimism. 
In his only public address since retiring as the nation’s 
highest-paid industrial executive, he said: 

• “1 am encouraged that so far in the Defense Depart- 
ment 1 have identified no completely new or unfamiliar 
problems in . . - organization and human rebtions.” 

• His first act in taking over his new office will be to 
liang up tliis statement "which must he the guiding 
principle in all large organizations”: 

"Reasonable, intelligent men with a common objective 
in the presence of the facts do not hai’e too much trouble 
coming into agreement." — Katlierine Johnsen 
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Remington Rand Methods News 


A 20% increase in 
productivity with 
visual scheduling 

All iilumiinim luhricjting [oUuiE wanted 
tu apply the CantI principle of charting 
woi'k {lone against sr’ork plaimcth Alter 
a study, they cliose Sehed-l’-Crapli 
bnarcl.s as the must rutiuiial and .simple 
device lor charting tiaily progress of 
each item, jiart and .snb-assembK' on 
defense and civilian ortlers. 

Their experience .shows inanv defi- 
nite advantages flowing out of this visi- 
ble method for prnthiction scheduling. 
The big. Ixjid charts make it easy for 
everybody to grasp all significant facts 
on machine loading, scbodtdetl fntnrc 
loading, each variation from schedule, 
and the movement of each work order 
h\' o|ieration. 

Also, the Personnel Department can 
now see clearly hoev many employees 
will Ih* needed — and when — in each 
productive de|iarlmenl. The Sales De- 
|)arlment can advise a customer well 
ahead of time if a schedule will not he 
met exactly. The Prodnctioii Engineer 
can determine hours each machine has 
!>ecn used as well as scheduled fulnre 
use — for efficient planning of his pre- 
ventive maintenance «ork and re|)lace- 
nicnt of equipment. 

The most important advantage, of 
course- is that of insuring a continuous 
prixhiclion flow through quick spotting 
of anv bottlenecks which mav cause 
serious delays. Production officials of 


When a well-known manufacturer of 
engine parts switched to Remington 
Rand |)unclied-eard costing, the new 
detailed reports revealed surprising 
doings in the .shop. 

For instance, one report indicated a 
certain type of punch press was the 
most efficient on a particular operation. 
But another report showed the press 
was not often used on this operation. 
Investigation revealed that workers 
preferred a different type of press 
which was easier to operate. Manage- 
ment now had all the facts needed for 
effective action. 

What's more, this new system put 
the linger on profit leaks much faster. 
Instead of waiting 30 days to get 


the plant conservatively estimate that a 
20 per cent increase in productivity is 
effected by this Sclied-U-Crnph visible 
method. For more clefails, see our 
scheduling manual KD-341. 


CAN YOUR PURCHASING 
DEPARTMENT DO MORE 
TO HELP PRODUCTION? 

rffectivi'iicss of piirch.ising rrcotds. 
Its a simple dua'kllst to help llii' 
hiivtT gi-t compk-ti* information 
without hiirrlcn.somc detail. Cheek- 

point the way In iimre efficient prn- 
Liirenienl of m.iterials and ccpiip- 
nient for yonr pnHliKtion net'ds. 

Tlii.s checklist Is ]n.sl one of th(' 
valuable fe.itnres in a nine 20-p.ige 
nuiminl of purchasing ptneedures to 
save lime and money. It's full of 
pr.ictic.il Ideas which iiill hi' eass' 
to ap|)lv in vonr purchasing olficc'. 

Yuuil fiiKl here pknti nf case 
liistork-s showing liow other linns 
help hovers nuikc sound disisions 
faster, gi-t orders plactsi ami de- 

paperivork, give clerks more tespon- 
sihilitv, reihicc the numher of items 
to be purcli.i.sed, etc. 

•Also, uni’ll see the .ictual fomis 
and methods tisi-d in manv firms — 
for cviTV pli.ise nf |Xiperwork from 
rcccijjt of ikc requisition to closing 
of the order file. .\sk for nmr copy 
of this new purchasing procctlures 
manual X-1202. 


sketchy fads, mauageinent now gets 
complete cost reports 5 days after 
completion of a job. 

Naturally, costing is just part of the 
punchetl-card accounting operation 
which helps the firm produce better 
product.? at lower cost with better 
service to customers. 

Let us .show you how it also simpli- 
fies control of part.s inventorv. sched- 
uling production for warehouse stocks, 
and wTiling payrolls. Ask for case his- 
tory folder SN-752. 

If you’d be interested in pnnehed- 
carcl services to give you the same in- 
formative records ivitliont the need of 
setting up yonr own punched-card de- 
partment, ask for our folder B.SD-6. 


A pressure problem 
for engineers, and 
how it was solved 

The tcletvpes grounded urgentlv. -Air 
Force officials wanted to know by 6:00 
P.M. if a new alloy could he substituted 
in building the giant C-I24 Glohe- 
inastci' transport. 

The engineering chief of this divi- 
sion scanned the teletype, hurriedly 
made noles on its contents, dispatched 
the original to the tvpingpool. Minutes 
later, 2(1 neat copies of the message 
were placed on the desks of sub-chiefs 
cimccrncd. This plant gets fast action 
from its Electri-eonomy typing pool. 
Their all-cleciric lypewrilers, eqnippcil 
with a special tvjie face for legihililv. 
can ])roduce up to 2(1 neat copies from 
a .single typing. 

EIcctri-conomy helps relieve pres- 
snri's on Engineering in manv other 
ways. too. On big jote such im hills of 
maleiials- jiaits catalogs and price li.sls, 
many typists can work simultaneonslv 
yet with uniform "touch" for uniform 
readability from page to page. This is 
ttspet-iallv imjnirtant when material 
innst he reproduced by stencil, offset 
or photographic means. And a later re- 
vision of any page will have the same 
nniforiii readability. 

Regular work such as engineering 
changes, ortlers and reports is ;ilso 
turned out faster hecanse this electric 
typing method requires less effort, re- 
duces fatigue- Turnover in the tvping 
jiool has been reduced since thev 
switched to Electri-conomv. For further 
details, see oiir engineering case history 
RE-RS48A and folder RE-83S6. 
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The case of the unpopular punch press 


WHO'S WHERE 


In the Front Office 

John N. Valianos has been elected execu- 
tive vice president end general manager of 
Bardwell 4 McAlister, Inc., Biithank, Calif., 
niamifnctiirers of .Avionics. 

Wllliam L. Greene has been appointed 
vice president of engineering and general 

Rivcrdale. Md. Greene directed the cor- 
poration's recent entry into ptodnetion of 
electronic flight simnbtors. 

Nathaniel K, Zelaro has iK'eii named vice 



mechanisms and electionic sintems. 

E. B. Code has been promoted to vice 
president in charge nf public relations for 
West Coast -Airlines, which inetgetl with 
Fmpirc -Air Lines last vear. Elected to the 
AVest Coast board nf directors were T. E. 
Robinson and Dennv Hoge, both fomici 
Empire directors. Other appointments in- 
clude: Geo^e Cooke, fonnet Empire ecn- 
cial manager, opcratiims manager, Tom Crn- 
son. sales manager; and T. Edward Stephens, 
former Pan American World .Ain\*a\s per- 
sonnel superintendeiit. personnel manager. 

William H. Cann has been appointed 
assistant to the president of North .Ameri- 
can .-Aviation, Inc.. Los .Angeles. 

Changes 

istrativc assistant to Norfli’acst -Airlines' I'icc 

E resident of operation.s. He succeeds Paul 
. Thomas, who resigned to become facili- 
ties planning engineer tor the Port of New 
York .Authoritv. 

K. B. Haugen, fonner Northwest .-Airlines 
chief of flight standaids. lias been appointed 
director nf tne earner's newly formed flight 
service division. 

Lvslc .A. Wood has been promoted hv 
Boeing .Airplane Co. to director of pilot- 
less aircraft, a rccenth' created post. Harold 
Abling, former Boeing facton' manage-r, was 
named assistant to the operations manager. 
Charles WilU'ams, general superintendent 
of Boeing production, siicccedra .Abling. 

John AV. Mazur rcccntls' joined Doinan 
Ilclicopter.s, [nc., Patuxent, Md., as eliicf 
design engineer. 

L. F. I'lew has been appointed ptodiic- 
tion manager of Jacobs Aircraft Engine Co.. 
Pottstown, Pa. Otber apjiointiiiciits an- 
nounced by the company ate B. D. Miller, 
manager of production engineering, and 
Earl J. Kachel, manager of qualify coiitinl. 

R. H. Bendio has been named director 
of maintenance and engineering for North 
Central .Airlines, Inc. 

Earl D. Foster has been appointed super- 
intendent of gas turbine production in 
Solar .Aircraft Co.'s Mauufiictiiring Division 
at San Diego, Calif. 

Robert Griffin has been promoted to gen- 
eral superintendent of Bingham-Ilcrbiand 
Corp.’s .Aviation Division. Freniont, Ohio. 

Ed C. Jacoby has been appointed man- 
ager of the Contract Administration De- 
parhnent. Weber .Aircraft Corp., Burbank, 
Calif. 


INDUSTRY OBSERVER 

► I'airchild Engine Division is working out an insfallation of its small, 
approximiitclv l,000-lb.-thrust 144 monocoque turbojet in a Fairehild 
C-119 to provide emergency thrust in event of powe^lant failure during 
takeoff. Although such applieations are not new, Fairchild’s installation, 
sav indiistn- ob.scrvcts, will feature these twists; The J44 w ill be mounted 
atop the C-119 instead of in the usual underving or underbelly position 
and it will be retmctable to eliminate drag when not being used. 

► Watch for the Ait Force to recall many of the C-54s and C-46s it now 
has on lease to commercial airlines to expand its own aircraft. USAF 
plans greatly increased application of airlift to help solve some of its acute 
Ic^istics problems at lower cost to the taxpayer. 

► Trend tonarrl loner-powered jet engines witli mote efficient weight- 
|)onvr ratio is nell advanced in both liSAF and the Navv. Jet engines 
producing 20,000 lb. thrust arc already in prospect but the military is 
jiretri' well convinced that a more efficient propulsion job can be done 
hv using ninltiplc units of lower-powered hirbojets- 

► Air Force has ordered four Convair 240 transports in addition to the 
MATS order for Convair J40 C-131 air evacuation transports. Two of 
tlie 240s, which will be known as VT-29s, will be used for plush execu- 
tive transports and two will be fitted for standard high-density seating. 
All will be attached to the special mission squadron of MATS. 

► CAA has distributed a new airworthiness directive iiistmcting operators 
of Boeing 377 Stratocruisers equipped with 2J17 Hamilton Standard pro- 
peller blades to avoid operation in flight below 1,750 rpm. except for use 
of 1.400 rpm. in level cruise. C.AA order follows discoverv of several 
cracks in this tvpc bkidc. Directive also specifics ground operation placards 
forbidding contimious operations between 1,500 and 2.000 rpm. must be 
installed bv Mar. 1. 

► New United Air IJncs cross-country VHF gtonnd-to-air communications 
network scheduled for initial operation this spring will be owned and 
maintained bv AT&1' and leased to UAL on a monthly fee basis. Several 
other airlines are reporfedlv interested in this tyi>c of operation which 
would relieve them of heavy equipment investnient and maintenance 

► NavT Bureau of Acron.aiitics is working out details of a program to break 
down its connmuiication, navigation and identifieation equipment into 
separately iiackagcd subassemblies. Small modular units should case prob- 
lem of finding space for large avionic equipment packages in the cramped 
confines of fighters and carrier-based attack planes by allowing airframe 
manufacturers to utilize scattered, odd-shaped areas and to tailor installa- 
tions to airframe configurations. 

► New liigh-s)iecd milling machine with a feed rate more th.in six times 
that currently available has been demonstrated at Convair’s Ft. Worth 
]>lant. Surface finish after final cut is reported to be six microinehes. The 
miller was built by Cincinnati Milling Machine Co. under an Air Force 
contract. Design was tailored to industry-written requirements. 

► Bel! Aircraft Corp. has a Iwin-tiirhine-powcrcxl big helicopter transport 
design to follow' after the XHSL-1 Nmv anti-submarine copter being 
readied to fly .it Ft. AA'orth. nic larger, tandem rotorcraft will probably 
be powered with two Allison T3S turboprops and is expected to carrv 
50 passengers. 

► Navy is taking a dim view of the new one-man mobile GC.A unit 
because of increased maintenance problems resulting from its additional 
complexity. Navy finds the new GCA requires twice as many mainfenance 
)>cisnnnel as the older three-man sets. Current Naw thinking is that 
finding and training GCA operators is easier than getting highly skilled 
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Eastern Clashes With United on Aircoach 


* Rickenbacker files formal complaint questioning 
Patterson’s sincerity in challenging safety, 

* CAB plans to start enforcement action against UAL 
for operating first-class service at coach rates. 


Civil Aeronautics Board members last 
week planned to start enforcement 
action against United Air Lines for 
unfair competition in operating first- 
class service at coacli fare in \iolation 
of ib tariff. 

Meanwhile. Eastern Air Lines presi- 
dent E. V. Rickenbacker spurred the 
Board to act faster by filing a formal 
complaint questioning the sincerity of 
United president W. A. Patterson's 
denunciation of high-density aircoach 
seating as unsafe. 

“Actually, United's propositi is solely 
and simply to increase the attractisc- 
uess of its coach sersice by allotting 
more room to each passenger,” Eastern 
stated in a complaint and motion that 
CAB deny United's reruiest to operate 
first-class f5-t-scat) DC-4s at coach 

► Quotes Cornell Report— Eastern uses 
United’s own source material to 
challenge Patterson's allegation that fivc- 
abreast seating is unsafe. 

“United’s contention ... is not 
supported either by logic or by known 
tests.’’ says Eastern. “Report No. fA- 
S29-D-1 of Cornell Aeronautical 
Laboratory, Inc., on tests made to de- 
termine evacuation times in United's 
66-seat DC-4 coaches pursuant to a 
contract with United, states - . . (page 

“ 'It was observed that cabin clutter 
caused by brief cases, overnight bags, 
and blankets placed in the aisle did not 
noticeably affect the evacuation time. 
Tlie aisle width appeared to be 
adequate for the orderly movement of 
passengers toward the exib. Evacuation 
time appeared to be limited only bv 
the speed at which the passengers 
could get through the hatches or down 
the slide.' ” 

► Qucsb’ons Patterson Sinceritv— East- 
ern adds: “The sincerity of United’s 
concern as to aisle widtli also may be 
questioned because of ib tariff proposal 
which would permit it to limit the 
number of seats for sale in ib 66-seat 
DC-4s to 54 seats. Such action ob- 
viouslv would not increase the aisle 
width." 

Eastern also points out that the aisle 


width in United’s DC-4s "is less than 
two inches narrower than the aisle in 
the DC-f)s used in first-class service.” 
Ifastcm concludes that point, challeng- 
ing, “If United is really sincere in its 
concern as to aisle width, it obviously 
should be concerned about the aisle 
"idth in its DC-65." 

Eastern then rips into the other 
".'afeh” contention of United: that its 
DC-4 seating capacits- should be cut 
down because of the limited number 
of emergency exits as-ailable. "United's 
present 66-scat DC-4 aircraft have a 
total of six exits. Eastern's 68-seat DC-4 
coaches have a total of 10 exits. It is 
:ippareut tliat United can do what 
Icastcrn has done, namely, increase 
the number erf exits sufficiently to 
permit 66 passengers to evacuate in 
the same time that 58 passengers can 
csTiciiatc from United's DC-4s.” 

► .Msle Width-Eastern notes that if a 
DC-4 with five-abreast seating has too 
narrow an aisle, so have the DC-6 and 
Constellation coaches used by other 

'I’he DC-4 aisle is 14A in. wide, com- 
pared with the same for the DC-6 and 
14 to 15 in. wide for the Constellation 

.And the aisles of most modem planes 
in "first-class” four-abreast configura- 
tion are only 14 to 24 in. wider than 
the five-abreast DC-4, Eastern savs. 


citing the Martin and Convair (17 in.), 
DC-6 (164 in.) and Constellation 

I'he Eastern complaint argues that 
"United’s contention [is that] ... if 
the number of e-xits is kept the same, 
66 passengers will take more time to 
(Aucuatc than 58 passengers.” Eastern's 
solution: “If United has a safety prob- 
lem in connection with its 66-seat DC-4 
coaches, it can be readily solved by in- 
crc.Tsing the number of exits, and there 
is no need to modify the Board’s air- 
coach policy.” 

► ,\sk.s Policy Change— Ilowcxcr, East- 
ern’s complaint does go on to ask the 
Board to modify its airCO.ach policy with 
regard to the minimum seating of the 
DC-6 coach, which is presently 68 
passengers. 

That should be raised to some figure 
comparable with the 79-seat minimum 
established for the Constellation. East- 

■^Ihc present differentia! enables 
United and National to operate DC-6 
eoaches with the more luxurious four- 
abreast seating in competition with 
TW'.A and Eastern Constellations with 
five-abreast seating. Eastern says this 
gis'cs the DC-6 operators a competitive 
iid'untagc. 

But it will take a minimum of one 
year for Eastern and others to get this 
CAB rule changed, because most of the 
existing airline coach tariffs do not 
expire until Dec. 31, 

Also, there are some arguments to be 
offered for the fairness of 3 68-scat- 
minimum DC-6 coach compared with 
the 79-seat Constellation coach. 

► CAB Policy— The Board set these 
specific standards for coach-farc econ- 


Uniled’s Rebuttal to EAL 


United 
em Air 
UAL’s 


ss, in a rebuttal to East- 
Lines' complaint challenging 
leerity in the aircoach contro- 
sy. lias asked Civil Aeronautics Board 
hold public hearings on the safety 
1 . 1 — : — jj, high-deosity coach 


seating. 

United 

Eastern's 


also challenged the acc 
coach and first-class 


widths 
and DC-fts. 

United further alleged that doubling 
, 1 .. -.—u— -e -nsrgcncy csils, as East- 
■ith its DC-4 coaches, 
y speed emergency 


on the possibility that some exits might 
be shut off by fire, and "with that con- 
tingency in mind and on the assumption 
that identically the same number of 
exits, therefore, might actually be avail- 
able in both instances, the (ComeU) re- 
port demonstrates that evacuation times 
of increase w'ith increases in the number of 
isle passengers." 

l-4s UAL adds that "with respect to East- 


the number 


ei'acnation. United h 


s this 


suggeslic 


relative 


the number of exits. United's plans do 
include the installation of an additional 
exit on its DC-4 coaches.” compares 
with Eastern’s addition of four more 
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Third-Quarter Statistics 

(All figures in milUons of dollars) 

Backlr^ Net new Net sales B:ickIog 

Product June 30, orders during doting Sept. 30, 

19S2 quarter quarter 1952 

Complete aircraft parts*. . . 
For U. S. military customer 

9,043 :,029 968 10,104 

8,176 1,954 853 9,277 

867 75 115 827 

4,159 296 574 4.U81 

3.980 260 533 5,907 

179 36 41 174 

267 74 32 309 

235 68 26 277 

32 6 6 52 

839 338 214 963 

Aircialt engine parts* 

For U, S. militant customer 

.Aircraft propellers fir parts. 
For U. S. military customer 

Other products & services. 


Aircraft Backlog Tops $15 Billion 


omy two years ago, for 

• When the Board considered making 
the policy, in the fail of 1951, American 
Airlines was running transcontinental 
70-seat DC-6 coaches in competition 
with TWA 81-scat Constelhitions. The 
Board policy decision therefore set the 
minimum just two passengers less than 
any existing practice. But practicality 
was not the only y.irdstick they em- 
ployed in the decision. 

• CAB computed the direct flight cost 
of the DC-6 and the Constellation, 
based on coach airlines' reports fot the 
12 months ended June 50, 1951, fot 
their whole fleets of DC-6s and Con- 
stellations-coach and fitst-class to- 
gether. The DC-6 cost came out at 
$1-76 a mile, compared with 52.66 tor 
the more posverful Constellation. Thus, 
the cost per available seat-mile of the 
two planes was about equal for a 68- 
scat DC-6 (2.59 cents) and a 79-scat 
Connie (2.66 cents). 

A C.AB official therefore concludes 
that it might be discriminatory for the 
Board to force DC-6 operators to in- 
crease their seating capacity to take ad- 
vantage of their lower-cost plane, if 
some airlines prefer to use that space 
for providing more luxury at the same 

Howcv'cr, a Board official also says 
C.AB probably would prefer the DC-6 
operators compete by utilizing their 
full cabin space to lower the fare rather 
than using it to compete with first- 

As to the safety factor, CAB chair- 
man Oswald Ryan told Aviation 
Week the fate is the issue in United's 
dispute with the Board, not safety. 
United can cut its seating density to 
five persons, Ryan said, if the fare is 
increased enough to compensate for 
the lost payload. CAB's rate-making 
authority obligates it to render a de- 
cision on economy and fairness of 
fares for specific services, he said. 

► United to Start DC-6 Coach— On the 
day after Eastern filed its complaint, 
United announced it would start trans- 
continental 72-passenger DC-6 coacli 
.service Apr. 26. 

Pres'iously, American Airlines and 
nonskeds North American Airlines and 
Air America had asked CAB for special 
exemption to fly coach service on 
United's routes. 

The action they took may have 
hastened United's decision to change 
earlier plans to put DC-6 coaches on 
the Honolulu run first and transcon- 
tinental later. 

Future plans, United now says, "con- 
template aircoach service to Boston, 
Cleveland, Detroit, and Washington 
a.s well as transcontinental service cast- 
bound out of Los Angeles, which now 
receives i United coach service to San 
Francisco and the Pacific Northwest.” 


Backlogs of aircraft industry orders 
rose to more than $15 billion by the 
end of the third quarter of 1952, a sur- 
vey of aircraft manufacturers revealed 
last week. The sun'ey included aircraft, 
engines and propeller producers. 

A report from the Bureau of the Cen- 
sus and Civil Aeronautics Administra- 
tion, as of Sept. 30. show's that the 
$15,457 million in unfilled orders is 8% 
higher than reported June 30, end of 
the second quarter, when they were 
$14,308 million. 

Since the end of third quarter 1951. 
the total backlog has jumped 41 %, the 
report indicates. 

► Breakdown of Backlog— Of the total 
backlog, 65% w'as for complete airaaft, 
26% for aircraft engines and parts and 
2% represented unfilled orders for 
propellers and parts. 

Major portion of the unfilled orders 
comprised defense contracts for the 
military. Ninety-two percent of the air- 
craft backlog, 96% of aircraft engine 
orders and 90% of propeller orders 
were military contracts. 

During the third quarter of 1952 
there were $2,737 million in new or- 
ders. which is 18% of the total 'backlog. 
Value of sales during the period was 
10% of the outstanding backlog. Here 
is how new orders compared with sales 
during the quarter: 

New orders for aircraft and parts 
110% greater than sales: orders for 
propellers and parts more than doubled 
sales, and aircraft engine orders 21% 
less than sales. 

Since subcontracts are reported to the 
Department of Commerce by both the 
prime contractor and the subcontractor 
involved in airframe contracts, there is 
some duplication in the figures on value 
of backlog, new orders and new sales of 
complete aircraft and parts. 

As measured by major subcontracts 
let by airframe manufacturers to other 
airframe producers, duplication in the 


value of backlog of orders amounted to 
5375 million at the end of the third 
quarter. This compared with $400 mil- 
lion at the end of the previous quartet. 

Value of the total periodic backlog, 
excluding duplication from such sub- 
contracts, was $15,082 million at the 
end of the quarter. At the end of the 
second quarter, the value was $13,908 

Ait Force and Navy contracts for 
engines and propellers are made directly 
with the manufacturers so that possi- 
bility of duplication arising from sub- 
contracts let by militaiy airframe pto- 
ducen to the engine and profiler firms 
does not exist. Military airframe con- 
tracts exclude the value of engines and 
propellers. 

Comet Lands Short 
Of Runway in Africa 

(McGtaw-Hin World News) 

London— British Overseas .^irways’ 
Comet G-Ally was caught in a down- 
draft and landed just short of the run- 
way during a low approach to Entebbe, 
Uganda, airport in South Africa Jan. 21, 
the airliner captain reports. 

An African workman was killed when 
struck by the Comet's undercarriage as 
the plane bounced short of the runway. 
Passengers and members of the crew 
were not injured, and the Comet cap- 
tain quotes many persons aboard the 
aircraft as saying they did not know 
anything had happened. 

A Ministry of Civil Aviation investi- 
gation of the accident is in progress. 
BOAC is said to support the captain’s 

G-Ally is at Entebbe while spates fot 
the damaged undercarriage ate flown 
from Great Britain, but BOAC expects 
G-Ally to return to full dailv ser'ice in 
the near future. 
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Defense Team Holdings Revealed 


Details of stock holdings and defense- 
business connections tliat base delated 
Senate action on tlic five-man team 
picked by President Kiscnhon’cr to 
run the Department of Defense have 
been released by Senate Armed Sers ices 
Committee. 

New Defense Sccretars Charles E. 
Wilson passed tire liurdle of confirma- 
tion b\ a sweeping 77-to-fi \ote after 
lie agr^ to divest himself of all stock 
interests in General Motors Corp-. but 
consideration of the four other desig- 
nees still was pending when \\’ilson was 
approved. 

W'ilson's action, which cost him sub- 
stantially in capital-gains taxes, involves; 

• Agreenrent to divest himself of 59,-170 
shares of GM stock valued at S2.6 
million by Apr. 1 . Wilson said he might 
sell a small part of it to members of 
his famih- 

• An alternative agreement regarding 
bonus payment of 1.730 shares of Ghl 
stock due Wilson in five annual pay- 
ments from 1953 through 1937. The 
stock was earned by Wilson's services 
through 1952. But under the com- 
pany’s bonus plan, it is paid out five 
vears later. Senators objected that, un- 
der the law, he would have a "pecimiaiy 
interest" in GM as long as tlic value of 
Ills bonus was tied to the price of GM 
stock. To meet this objection, ^\'ilson 
agreed to take one of these courses; 

(1) If possible, get cash payment 
from GM; 

(2) Get stock bonuses tr;m.slated into 
cash at the current price: 

(3) Commit to clvarity any increase in 
the value of hiv stock bonuses. 

In addition to stock-bomis payments 
due M’ilson for past service. \\'ilson 
is to get these cash bonus pavnicnts 
from GM: 1954. S280.334; ' 1933. 
S205.385: 1956. $130,793; 1957, 

$64,764. No Senate objection was 
raised to tlic payments, because tliey 
are fixed amounts for past pcrfoniiancc. 
Notliing Wilson might do as Sccrct.iry 


could be construed as affecting thenr. 

M'ilson’s w ife owns 10,472 snares of 
GM stock, but this was not questioned. 

► Other Wilson Inlercsts-Promptly oit 
being dc.signatcd Defense Secretary, 
M’ilson retired as S600,000-a-year 
president and director of GM and also 
resigned several ntlier directorships, 
llicsc included La Gloria Corp., an 
oil companv; Anderson Banking Co., 
National Bank of Detroit, and .Auto- 
mobile Manuf.icturcrs Assn, lie said he 
planned to continue as director of the 
Carnegie Institute of Tcchnologv- and 
the Kettering I'oundation. because the 
two posts would involve little time. 

No objection was raised to W'ilson’s 
holdings in other corporations, wliich 
do not transact business with Defense 
Department. Tliesc arc La Gloria Corp., 
'7,650 shares; Texas Illinois Natural 
Gas Pipe Line Co.. 9.272 shares; .Ander- 
son Banking Co.. 503 shares: and Na- 
tional Bank of Detroit. 1 5.000 .shares. 

► Defense Undcisecrctary— Roger Kyes, 
Defense Undcisccret.irv-dcsignate. rc- 
■signed as S253.34S-a-yoat vice president 
of GM to take the new post, lie also 
resigned as director of Acllow Manu- 
facturing Credit Corp- and Yellow 
Manufacturing Acceptance Corp. 

He indicated he would follow 
Wilson’s lead and divest liinisclf of GM 
stock amounting to 2.45S shares, 
valued at $163,000. He also owns 387 
GM shares in an agency aceount. 

Keyes faced the same bonus problem 
as W'ilson. He has earned these bonus 
pavmcnts: 1934. 589 shares and $108,- 
224: 1953, 390 shares and $88,179; 
1956, 235 shares and $63,165; 1957. 
1 36 shares .and $34,163. 

Kyes l.iunchcd his sucecsshd business 
career witli the Glenn 1.. Martin Co. 
A Harvard economies graduate, he is a 
distant relative of Glenn Martin. 

► Air l''otce Secretary— ’The Charles 
Evans Huglics report severely criticizing 
World War 1 aircraft production of 
Dayton-AVriglit Co- figured in commit- 



rONVAIR YB-60 LAND.S AT EDWARDS AFB 


The eight-jet sweptwing Convaic YB-60. just 
about to toirch down at Edwards ,\FB. 
Calif., foUontiig its first cniss-countty hop 
from Ft- AA'ortli, Tex. The big plane staved 
at the Desert Test Center bticfiv for engine- 
tlmist triaU. Second of the P&WA J57- 


is aw'jitiiig installation of engines. USAF 
docs not plan to put the B-60 into prodiie- 
Hon. but has given Convair a development 
contract for a new-tvpe high-speed bomber 
to be handled by the Ft. Worth Division. 


Undersecretaries 

President Kisenhovver already lias 
selected the uudersccrctarics of .Ait 
and Naw, it is reliably understood. 
'I'hcy art; 

• Robert Chapman Sprague of 
Massachusetts to be Undersecretary 
for Ait. the post now filled by 
Roswell Gilpatric- .A graduate of 
the Naval .Academy (Class of ’21). 
he subscquentlv attended Massa- 
chusetts Institute of Technology 
aitd then worked as a Naval 
architect, designing the carrier 
USS Lexington. !n 1926 he 
founded Spr.igue Electric Co., a 
large electronics component finn 
which he has headed since. He has 
served as president and chairman 
of tire board of Radio-Television 
Manufacturers -Assn. 

• Charles Sparks Tltonias, Los 
-Angeles, to he Undersecretary of 
Navv- He is president of Foreman 
& Clark. Ine.. retail clothing chain. 
Duting the war, he served as special 
assistant to the Secretary of Navy, 
then the kite James Forrcstal. tie 
worked out an incentive-type con- 
tract for the Navy and received the 
Distinguished Civilian Service 
-Award and Presidential Medal of 
Merit. He is a director of Lock- 
heed -Aircraft Corp. 


tee consideration of Harold E. Talbott 
a.s Secrctarv of -Air Force. T.ilbott was 
president of Davton-Wriglit during the 
first W'orld W'ar, 

’The Huglics report also recommended 
the court martial of Col. E. A. Deeds, 
then an Army proeureiiieiit officer, for 
alleged favoritism in the .award of 
contracts to Davton-\\ 'right. Deeds, 
Cliarles Kettering and Talbott's father, 
llarrv Talbott, h.id been business asso- 
ciates. Deeds is now chairman of 
N'.rtional Cash Register Co. 

The report was filed a few moiitlis 
before tlic end of tire war in 1918 by 
Hughes, defeated Republican candidate 
lor President, later Chief justice. 

Talbott said the firm had been 
financed bv his father as a small opera- 
tion. with Orville Wright designing 
the planes- WTicn it was expanded for 
war production. Harold Talbott was 
kept on as president. He said he had 
little cxccntive authority, and important 
matters were handled by his father as 
cliairman of the board and Kettering as 
vice chainiian. 

Sen. Richard Russell ^olcd a House 
investigating report; ‘“niis company 
was launched about the time of our 
entrv into tlic war. manifestly with the 
expectation of obtaining government 
contracts.” 

► Produced “Flying Coffins’’— Planes 
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produced by the company, the de Havil- 
land 4s, were ’'unsatisfactory,” Talbott 
said, lie confirmed that they had be- 
come known as ■■flying coffins.” This, 
however, was the fault of the Arm; 
Signal Corps that submitted designs 
and required the company to build 
according to its specifications, the new 
.AF Secretary said. 

Russell said he understood that 
Deeds’ court martial "was approved by 
the Judge Advocate General of the 
Anny, but that after some further liear- 
iiig in the office of the Secretary of 
Wat - . . the court martial never "took 
place.” 

'Talbott reported Col. Deeds “wav 
completely exonerated by a board of 
review appointed by the Judge Advocate 
General.” 

He said a claim filed by the govern- 
ment in 1922 for recapture of $2.5 
million in overpayment was decided in 
Davton-Wright’s favor by the U. S- 
Circuit Court of .Appeals. Daytoii- 
Wright won a ’‘counter suit” for col- 
lection of overpayment of taxes, Talbott 
said, and was awarded $600,000, which 
was only enough to covet legal fees 
involved. 

Talbott reported Iris resignation from 
these directorships: Chrysler Corp,. 
Electric Auto-Lite Co., Standard Pack- 
aging Co,, Meade Corp.. Baldwin-Lima- 
Hamiiton Co., Mary Chess. Talbott 
Corn. He said Talbott Corp. is a family 
holding company largely engaged in 
real estate. 

He reported these stockholdings: 
Chrysler, 2,000 shares; Standard Pack- 
aging. 1 5,000; Electric Auto-Lite. 8.000. 
Talbott volunteered to divest himself 
of the Standard Packaging stock, be- 
cause lie tliought its product should be 
procured by the militarv. 

► Navy Secretary- Robett .Anderson. 
Secretary of Navy-designate, was the 
only designee wlio liad no connections 
or holdings that might conflict vvitli 
his duties, committeemen indicated. 

He wa.s introduced with liigli praise 
by Sen. Lyndon Johnson, although 
Anderson bolted the Deniocrafic Partv 
and supported Eisenhower while John- 
son bricked the Democratic ticket in 
the recent election. 

Anderson has been a member of tlic 
Texas legislature. Assistant Attornev 
General and State Tax Commissioner. 
Since 1937. he has been manager of 
the AV, T. Waggoner estate, a farm- 
ranch-oil operation. 

► Anny Secretary— Robert Stevens, Sec- 
retary of Amiv-dcsignatc, had three 
stockholihngs that some senators felt 
miglit conflict witli his duties as Armv 
cliief: 1.000 shares of Pan American 
World Airways. 500 shares of General 
Electric Co., and 12.000 shares of 
Owens-Coming Fibre Glass Corp. He 
resigned recently as director of the 
three companies. 



New Approach to Prop Reversal 


A new approach to .solving tire in- 
advertent propeller reversal problem, 
which has been causing inucli .inxicty 
among engineers the past year, proposes 
installation of pressure tubes bcliind the 

S 5 to give instant indication in the 
pit of any cliangc in thrust. 


Mel Cough, veteran NACA test 
])ilot and director of flight test opera- 
tions at N.AC.A's Langley Lalioratoiy, 
described the simply arranged device 
last week in a talk with movies at the 
Wings Club, New York City . 

.AJapted from tlie impact pressure 
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heads long used by NACA in various 
flight rescarcli programs, the tubes are 
installed in diametrically opposed pairs, 
behind each propeller. Tlie pressures 
sensed by each pair are avetag^ before 
being combined as a single reading on 
an indicator in the cockpit, showing 
the thrust being provided by that 
engine. 

► Avoids Errot-With an indicator for 
cacli engine, tire pilot has a positive 
cockpit indication as to how cacli 
powcrplant is performing. In tlic event 
of an inadvertent reicrsai he could tell 
immediately which propeller w-as re- 
versed b\ a glance at his dials. 

The dual installation for each pro- 
peller is required to avoid erroneous 
single readings in flight conditions of 

Gough pointed out that while the 
loss of one engine on takeoff would 
mean the loss of 25% power for a 
four-engine airplane, an inadvertent 
reversal on takeoff would mean about 
a 50% power loss, since tlic negative 
thrust of the reversed propeller would 
partiallv counteract the positive tlmist 
of the other propellers. Considering this 
along with resulting disssmmctrv of 
thrust and the control problem it pre- 
sents, tlic importance of providing an 
instantaneous indicator of reversal and 
which propeller is affected becomes ap- 
parent, Gough pointed out. 

Movies Of flight tests of indicators 
mounted in a twin Beech C-45 cockpit, 
showed indications from pressure tubes 
mounted at top and bottom of 
nacelles behind the propellers, 

► Indicators— The measurement. Gough 
explained, is of the pressure differential 
between the front and the rear of the 
propeller disk. Front pressure reading 
is supplied from the airspeed tube 
ahead of the propellers. 

The cockpit indicators were made of 
cons’entional airspeed indicators, modi- 
fied by changing their scales to show 



catois mounted in C-45. The ''reversed” 
reading is estimated since the C-45 used had 


plus and minus thrust measured in 
inches of pressure. 

The motion picture demonstrated 
how the thrust indications shown on 
the dials in the C-45 followed the 
power input indications. 

While other devices for safeguarding 
.igainst inadvertent rtsersals are now 
being tested by Hamilton Standard 
(.\viATioN Week Apr. 14, p. 84; Nov, 
17, p. 76 and Dec. 29, 1952, p. 7), some 
safeh- experts suggest that the simple 


The Air Force will seek congressional 
repeal of a ban against further payments 
lo Ato, Inc., for operation or the Ar- 
nold Engineering Development Center. 
Tlic ban will become effectise Mar. 31. 

USAF stated its position on Aro in 
response to a request from Sen. Albert 
Gore, leading critic of Arc’s participa- 
tion in AEDC; he asked USAF to con- 
firm in writing the present status of its 
plans for operating AEDC after Mar. 
31. USAF replied to Gore in a letter 
signed by Roswell L. Cilpatric, Acting 
Secretary of the Air Force. Copies were 
sent to Sen. H. Styles Bridges, chair- 
man of the Senate Appropriations Com- 
mittee; Sen. W. Stuart Symington, 
member of the Armed Forces Com- 
niittee and US.AF Secretary when the 
Aro contract was let; and Rep. John 
Taber, chairman of the House Appro- 
priations Committee. 

Gilpatiie’s letter revealed that USAF 
had decided to support a course of ac- 
tion proposed by L. J. Sverdrup, presi- 
dent of the St. Louis engineering firm 
of Sverdrup & Parcel of which Aro is 
noss- a wholly owned subsidiary, as fol- 

• Seek congressional repeal of the ap- 
propriation act restriction on Aro. 


thrust meter indicators could be in- 
stalled witliout the major operation 
involved in modifying a propeller’ s 
gos ernors and controls and getting CAA 
approval of the modification. 

Gough pointed out that the tes'crse 
thrust measurements on the C-45 were 
calculated but not flight tested, since 
the airplane was available for the flight 
test of the tubes and indicators but 
was not equipped with reversible pro- 


• Pending a reasonable opportunity for 
congressional action (from 4 to 6 
montlis) Sverdrup &• Pared will, if re- 
quested by the Air Force, operate 
.4EDC on a non-profit basis. 

• If final congrcssion.il action is favor- 
able, USAF will contract with Aro for 
continued operation of AEDC at a fee 
mutually acceptable and lower than any 
comparable fee nn\i being paid bv gov- 

• If congressional .action is unfavor- 
able. both .Aro and S\erdrup & Parcel 
n ill withdraw from am' further connec- 
tion with the operation of .AF.DC. 

Support of Ss'crdnip’.s proposed 
course of action by US-AF was recom- 
mended by Lieut. Gens. James II. Doo- 
little and Laurence C. Craigie "in the 
interest of securing the best possible 
operation of AEDC.” Doolittle is a 
reserve general now sers ing as a special 
adviser to USAF Chief of Staff Gen. 
Hoyt S. Vandenbeig. Craigie is Deputs' 
Chief of USAF Staff for Research and 
Dcvelopmen t. 

► Unanimous Support— '’General Van- 
denberg and General Twining (Vice 
Chief of Staff) believe that this recom- 
mendation should be followed,” Gil- 
patric wrote to Senator Gore. "The 


Advisory Board Verdict 


The industry and educational ad- 
sisoty board appointed by USAF to 
monitor AEDC operations passed the 
following resolution as p.irt of its sec- 
ond annual report in December 1952: 

• That the board reiterates its pre- 
' iousiy expressed opinion that it is in 
accord with tlie Air Force police of 
operating the AEDC through the 
medium of a private contractor. 

• Tliat the board is completely satis- 
fied with the progress made to date 
under the organization established to 
accomplish the Air Force objective 
at AEDC. 


J. R. Markham of the Massachu- 
setts Institute of Technology is 
chairman of the board. 

Other members of the organiza- 
tion: C. E- Brehm, president of the 
University of Tennessee; E. M. Pow- 
ers, vice president, Curtiss-Wright 
Corp.; Wriglit A. Parkins, engineer- 
ing manager, Pratt & Whitnev Air- 
craft A. T. Colwell, vice president, 
Thompson Products, Inc.; R. G- 
Bowman. Republic Aviation Corp.; 
Kendall Perkins, McDonnell Aircraft 
Co., and Simon Ramo of Hughes 
Aircraft Co. 


AT Supports Aro in Congress 

Top Air Force chiefs recommend that the company be 
continued as operator of AEDC project. 
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matter was also discussed by me with 
Mr. Finletter (then Secretary of the 
Ait Force) who felt that the views of 
the new Secretary, Mr. Talbott, should 
be consulted. That I did ... in the 
presence of Mr. Sprague, who is to be 
the new Undersecretary, and it was then 
reaction tliat the air staff position 
should stand.'’ 

Cilpatric also detailed USAF explora- 
tion of possible alternatives to contin- 
ued Aro oper.ition of AEDC that were 
suggestedy last fall by Senator Gore: 

• \ non-profit corporation under spon- 
sorship of a leading university. USAF 
concluded, as it liad in previous studies 
of this alternatis'C, that this type of op- 
eration was not practicable from tlic 
standpoint of management and AEDC 
did not fit into tlie kind of research or- 
dinarily carried on by universities. 

• A government-owned or controlled 
corporation. USAF concluded that 
special legislation would be required 
before either a government-owned cor- 
poration such as TVA or a government- 
controlled coiporation sucli as the Fed- 
eral Deposit Insurance Corp. could be 
used. Also, the object of this h'pc 
corporation could not meet the require- 
ments tliat have been consistcntlv ap- 
plied under the Government Colora- 
tion Control Act in deciding whether 
to carry out a government function 
through a governmental corporate form. 

• A non-profit contract with either a 
reoiganized -Aro or a new corporation to 
be set up bv Sverdrup & Parcel. Messrs. 
Cilpatric. Doolittle and Brig. Gen. Mar- 
shal Roth, Assistant to the Deputi’ 
Chief of Staff, Development, for de- 
velopment programs, met with Sver- 
drup & Parcel officially last November, 
at whicli time L. J. Sverdrup indicated 
his svillingness, although with great re- 
luctance, to consider a concrete pro- 
posal for a non-profit contract .along 
the lines of the Atomic F.nergy Com- 
mission arrangement with Management 
Services, Inc. 

Cilpatric noted that "the board of 
directors of Aro would be reconsti- 
tuted along the lines" of a talk he and 
Doolittle had with Senator Gore. This 
understanding involved the proposed 
addition of several nationally recognized 
technical experts in aviation to the Ato 
board of directors. 

► Reject Profitless Offer— IISAF sub- 
mitted the specific non-profit contract 
proposal to Aro last Dec. 23. Replying 
to this proposal in a meeting with Gen- 
eral Craigie Jan. 6. L. J. Sverdrup flatlv 
rejected the idea of a non-profit coti- 
tract with the statement that he and 
his business associates were firm be- 
lievers in the profit system, with its 
resultant taxes, and they regarded non- 
profit proposals as fundamentally social- 
isric in principle. At this meeting Sver- 
drup made the counter proposals which 
USAF has now agreed to support. 


Ato reported tliat the tlirce addi- 
tional directors added to the board 
when USAF requested broadening of 
its base have since left the firm 
(.Avution Week Jan. 12, p. 12). They 
were Stephen Bechtel, David R. 
Calhoun, Jr., and /. Wesley McAfee. 
These directors were selected by 
Sverdrup & P.itccl and not recom- 
mended bv USAF Undersecretary John 
McCone as Aviation Week ' ertoii- 
tously reported. 

Ato also reported that out of its 
S95.000 fee on tlie second AEDC con- 
tmet, more tliaii $45,000 was paid in 
taxes and $20,000 was requited to 
meet expenses which the government 
ruled as non-reimbursablc. Ato reports 
it has never paid a dividend to its stock- 
holders and that after three years’ work 
on the AEDC project it lias a net posi- 
tion of $31,000, 

Dan Kimball's decision on Navv en- 
gineering objections to Ato plans 
was ma^c as a member of a thrcc-m.m 
Rosearcli and Development Board com- 
mittee and occurred before, not after. 
Aerojet was apptoaclicd as a participant 
in Aro, Aerojet withdrew from .Aro 
about tlirce montlis after it agreed to 
participate because of US.AF objections 
to aa equipment manufacturer operat- 
ing test facilities that would be used to 
test rival manufacturers’ equipment. 

W. Stuart Simington did not make 
the decision to award tlic AF17C con- 
tract "imilatcrallv" as teportix! bv Avia- 
TioN Week, As US.AF Secrft.ir;, Sym- 
ington approved a recommendation 
submitted bs’ Assistant US.AF Secretary 
Harold Stuart that .Aro be gi'en the 
contract. 



IKE’S PILOT 


Maj. William Diaper will pilot the Lock- 
heed ConstellatioD which will be used as the 
official White House plane by President 
Dwight D. Eisenhower. Draper succeeds 
Lieut. CoL Fraocis W, Williams who was 
pilot for former President Truman. 


Engine Failures Hit 
BOAC Stratocruisers 

Teardoivn of 15 Pratt & W'hitucy 
Wasp Major engines taken from British 
Overseas Airways’ Boeing four-engine 
Stratocruisers was progressing in the 
carrier’s London shops last week after 
the airline grounded its entire 10-pIane 
Stratocruiser fleet to find the cause of 
recent repeated engine difficulties. 

A BOAC spokesman in New York 
said tlic planes are to begin going back 
into service Jan, 29 as engine tcardowiis 
and fixes progress. 

► Engines “Seize Up”— The airline re- 
ported that 15 of the engines "seized 
up" in ground and air operations within 
a five-dai' period, indicating pistons were 
sticking because of insufficient lubri- 

Civil Aeronautics Administration 
technical engineers last week reported 
that four of the engines had been torn 
down with the following results: Two 
engines showed defective master tods, 
one apparently due to oil starvation. A 
third engine showed an intake valve 
failure, and a fourth had a piston pin 
plug failure that was believed tlic cause 
for flakes of metal found in the oil 

Inspection of 11 engines not vet 
lorn don n disclosed similar metal flakes 
in all nil sumps. 

So far, the teardonn has not estab- 
lished any one definite trend. CA.A said, 
hut master rod difficiilti' in tivo engines 
out of four inspected is subject to fur- 
ther check on the basis of findings of 
other teardowns. 

AVhitnev Straight, head of BOAC, 
announced the decision to ground the 
entire Stratocruiser fleet Tan. 22 as a 
result of the engine difficulties. ’The 
grounding order was said to be costing 
BOAC $70,000 a day. 

► Faulty Lubrication— ,A New York 
BO.AC press statement said the fault 
had been traced to faulty lubrication of 
engine bearings due to excessive evapo- 
ration. Lubrication of master rod bear- 
ings ivas diluted b\' fuel under certain 
tcnmcratiire and rnm. conditions, the 
•st.itcmcnt reported. 

CAA engineers said early indic.itions 
were that there has been no need for 
drastic action in respect to American- 
operated planes powered bv similar en- 
gines. including Pan American. United 
and Northwest Airlines Stratocruisers. 

Scotland Yard was watching the tear- 
doivns for evidence of possible sabotage, 
hilt BOAC officials discounted the pos- 
sibility. 71ie\' pointed out that no single 
"orkman had serviced more th.in one of 
the affected planes. 

Some BOAC offioi.ils expressed belief 
the grounding might disappoint hopes 
of the airline for a small profit tliis fiscal 
year and result instead in a deficit. 
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How Tornado Crippled B-36 Fleet 


Some of tlic (.'normoiis djiuj^c s^ifFercd bv 
A IJTgL' portion of Strategic Air OmiiiioiuV^ 

caiigbt bv a tornado whicb itnick Carswell 
Ab'B, Tpt., Sept, i, us shown snsidly in these 
pichitcs just released. SS'reelcd |Hiilable 
maintenanee stands tangled with the B-Shs. 

Department of Defense esplaincd that 
these photos had been classified as non- 


publishable until the d.iniage had been re. 

More than 71) of the big botnliers were 
LorKked out, 'lire pictures show some of 
the damage infiictu'd svhen uprooted stme, 
hires were burled into the parked planes. 
Note lop photo at right shows u'oUision nf 
two BA6 tails. 

.Vir I'brce and Convair poshed reptir work 


at top sjsecd and bv Oct. s lud si of the 
planes back in service. In addition, Convair 
step|ied np B.16 dclis'criL*s so that bv that 
date Air Force had innre of the big bombers 
available than it did pnor to the storm. 
Repair cost: $25.-l31,9-l6. 

Lack of suitable dispersal facilities was 
gis'Cn as the rciuson for eoncenhation nf the 
planes at one sjiot- 
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6 problems you can solve 
with TIMKEN^ bearings 


HEAVY LOADS 

Loads carried on the rollers and 
races of Timken* bearings are 
spread evenly over a line of con* 
tact. This greater load area ass 
extra load*carrying capacity. 



COMBINATION LOADS 

Due to their tapered design. 
Timken bearings carry radial and 
thrust loads in any combination. 
No auxiliary thrust bearings or 
plates are needed. 



PRECISION 

Timken bearings bold shafts in 
positive alignment, prevent end- 

Gears mesh precisely, assuring a 
smooth flow of power. 



MAINTENANCE 

Closures are more effective be* 
cause Timken bearings keep hous* 
ing and shaft concentric. Dirt and 
grit are kept out. Lubricants are 



FRICTION 

Timken bearings roll freely due 
to true rolling motion. Lines co* 
incident with capered surfaces of 

mon point on the bearing’s axis. 



WEAR 

Rollers and races of Timken bear* 
ings are made of Timken fine alloy 
steel — case hardened for a bard, 
wear*resistanc surface and rough, 
shock-resisting core. 



CAteuRiZEo. 


Be sure to specify Timken roller bearings for 
the machines you buy or build. Look for the 
trade-mark "TIMKEN” on every bearing. The 
Timken Roller Bearing Company, Canton $, 
Ohio. Canadian plant: St. Thomas, Ontario. 
Cable address: "TlMROSCO". 


TIMKP 

TAPERED ROLLER BEARINGS 



NOT lUST A Bill O NOT lOSI I ROIIEII <EZ) DIE TiMKEN TIEERED ROIlEil (O BEIRING TIKES RIOIll ^ INO IHRBST LOADS DR AN1 COMBIKATIOH 
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presenting an entirely 


electro-mechanical 
analog-digital converter 


COLEMAN 

DIGITIZER 



Here's whai 


the Coleman Digitizer does: 


Designed first for the armed forces — now avs 
for any number of civilian uses. The oioiriZE 
will represent any varying dimension, function 
value in digital form. This includes such values 
as a distance between two points, a force, a 
temperature or a voltage. 

A complete brochure, explaining the Die 
detail, has been prepared. Send for it today. 




NAA Reveals Titanium Experienee 


Work to date indicates tliat slrelcliing processes 
are belter for this metal than impact methods. 


.’Mthough (itanium and its alloys are 
still undergoing a multitude of special- 
ized studies for aviation applications of 
higli promise, these materials already 
have seen considerable use in the air- 
frame and engine fields. 

One of the toughest production prob- 
lems with titanium— forming of sheet 
for airframes— has been given close at- 
tention by North American Aviation. 
Inc. All the ansvvets liaven’t been ob- 
tained. but currently available materials 
have been put to use where they will 
do the most good, 

NAA’s largest application of titanium 
is 600 lb. of the material in one model 
of the F-86-an appreciable part of this 
fighter's total airframe weight. 

Data on production and related prob- 
lems were outlined recently by N.\A's 
F. Robert Kostoch, before the annual 
meeting of the Society of Automotive 
Engineers, in Detroit. 

► Characteristics Compared— XAA’s 

use of titanium stems from the ma- 
terial’s temperature-resistance and fa- 
vorable strength-weight ratio, Kostoch 
compares titanium alloy with high- 
strength aluminum alloy (75S-T6) and 
iialf-liard 18-8 stainless steel, using the 
relationship of ultimate tensile strength- 
weight vs. temperature (Fig. 1), 

However, the graph shows that there 
is an area between 250 and 800F where 
aluminum loses its position, and where 
stainless steel, although strong enough, 
does not compete wlien measured on a 
strength-weight ratio. TTic dotted line 
for titanium alios- slio«s a favorable 


ratio, but at the temperature indicated, 
creep becomes tlie limiting ptoperh. It 
is in this temperature range of 250-800F 
that NAA finds its requirements for 
titanium. 

However, this comparison doesn't tell 
the entire story because, as Kostoch 
points out, tlierc arc other mechanical 
properties sucli as compressive vield 
strength and modulus of elasticity 
which frequently are limiting proper- 
ties. Kostoch points out that there are 



two sources for the high temperatures 
th. 1 t are pushing titanium into the fore- 
ground. One of tlicse is in the picture 
now— the jet engine, particularly where 
it is submerged in tlie fuselage. TTic 
other source-airplane speed-is rapidlv 
becoming significant. 

► Hot Section— In the F-86 Sabre, with 
the engine buried in the fuselage, the 
aft-body section is the "hot’' zone. In 
the past, 18-8 stainless was used svhen 
the temperature was too high for alu- 
minum. As more powerful engines were 
dcieloped, Kostoch reports, mote and 
more stainless was required, with weight 
becoming a serious problem. In the face 
of this situation, titanium's debut ivas 
opportune. 

in addition to structural applications, 
there are firewalls and other fceat shields 
required to protect accessory equipment 
and mechanisms. Here str^gth is not 
as important as corrosion- and heat- 
resistance. Commercially pure titanium 
docs an excellent job in these applica- 
tions, Kostoch says. 

► General Approach— Early in NAA's 
concentration on titanium sheet, it be- 
came apparent that fabrication of the 
material into parts was not an easy job. 
Only recently did N.\A get sufficient 
material quantities to begin real pro- 
duction fabrication. 

Kostoch relates a few examples of 
what has been accomplished. He points 
out that these are not necessarily opti- 
mum practice-merelv the way NA.\ 
has been able to mate the parts. He 
is cognizant that better methods could 
be developed and expects that NAA 
will bring in improvements. 

One of the big problems of going 
into large-scale production of titanium 
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(Advcrliscmcnt) 


/Valve Talk , 

( for WM. H. WHITTAKER CO., Ltd. *• 




Kvfr )iear of a hot air snowliall? 


There is one— ami it's slill rolling:! 

I refer to %'hillakcr'g line of hut air valves that snowhalled 
from a querv into 160 different models and 20,000 units in 

Joe Globig. engineering vice-president, tells me it started early in 
1950, Jet engines were jamming out air in enormous volume, with 
soaring pressures, temperatures and control problems. Control was 
the big issue— if available air was to be utilized. 

Into the Whittaker plant came first a trickle of inquiries, then a steady 
stream, finally almost a Rood. And the "big gamble” was launched. 

It had been obvious for some time that hot air valves would be 
demanded for anti-icing, for cabin pressure and temperature control, 
for compressors, etc. The field wa.s wide open. The problem was how 
to meet it. 

Plenty uf pu/^Jers 

Whittaker experts went to work. They analyzed, they studied, and 
they came up with plenty of puzzlers. 

What temperature range? What stresses? Would suitable materials 
be available? How much leakage would be allowed? How much air 
would be available a year, two years from now? What power should 
be utilized to operate hot air valves? 

Whittaker men found themselves skewered on a two-hom dilemma 
— not only must they design and produce hot air valves, they must 
also evolve a new actuator to operate them. 





irol and to North Americtin for cock- 
pit healine. with deliveries in January 
and February, 1951. Then came 
trouble. 





^ Ml Mil 



FIG. 2. Punch press paxts^ made by N.A.A 



FIG. J. Brake opciaHon forms alloy in 90- 
dcgcee Z section. 


parts is tlie liigli cost of the material. 
NAA engineers decided to liold expeti- 
mcntal work to a minimum and do 
forming test work on putts a.s they ssciit 
along. This meant that tools and dies 
were made without a lot of the knosv- 
how tltat production men would like 
to have in detail ratlicr than in gen- 
eralities. 

Kostoch reports tliat instead of 
definite values, "we frequently liine 
liad to say ‘it will be pretty close to 
i-liard stainless.' " 

► Cold-I’orming— Some typical piincli 
press parts in commercially pure tituii- 
ium arc show in Fig. 2. 'fhe problem 
here was to imiiiitain flatness. Althougli 
fractures exist, die rework eliminated 
the failures. 

A simple brake operation to form 
titanium allov to a 90-dcg. Z-section i.s 
illustrated in' Fig. 5. Tlic lower bend 
was successful but the reverse bend 
failed at about 35 deg. Tliis illustrates 
one of the worst problems NA.A has 
found. Sheet stock often bends u’cll 
from one surface, but fails wlien bent 
from the other. 

Presumabh- one side of tlic sheet h.is 
absorbed more oxygen or nitrogen than 
the other during pack rolling, and 
though there is probably more to the 
phenomenon than this, there is no ex- 
|)lanation for it now. Pickling the sheet 
with a nitric-hydrofluoric dip has re- 
duced the fuiliires- 

A section of a titanium alloy frame 
formed cold bv Ilydroptess is shown in 
F'ie. 4. This illustrates that titanium 
will stretch well, but does not shrink 
readily. The upper flange, with a greater 
radius after forming, has stretched uni- 
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when they buy aviation suppiies and 


materials from Air Associates because— 


• They can reduce inventories of stand- 
ard parts and supplies. 

• Numerous parts needed from many These Anation Supplies Divisions of Air Associates 
suppliers arc covered by oue order ... are backeij by 25 years el experiertce in meeting 
one delivery . . . one bill . . . one the reqoitemenls ot the aviation industry: 
payment. 

216 Union Street, Hackensack, N. J, 

• Deliveries are made to subcontractors’ 5315 West 63rd Street, Chicago 38, III. 
plants from convenient locations. 3214 Love Field Drive, Dallas 9. Texas 

1231 Air Way, Glendale 1, California 
International Airport, Miami 48, Florida 

Monufocturers and Distribolors of Aviation Materiafs and Equipment 




Mail Coupon Today 



the durable silicone rubber 


You, 'loo, will And thal Silastic will last longer ond give 
you more relioble service in most applications wliere the 
life of orgonic rubbers is limited by high temperatures, 
oxtdofior or weothering. You will olso find that Silastic 
can be used in many coses to take the place of complicated 
mechanicol devices made necessary by the relative in- 
stability of organic rubber. 

And Silostic is in o class by itself among rubbery ma- 
terials. For example, we have oged typical samples of c 
Silastic stock for 12 months in on oir circulating oven at 
350 F. After such acceleroted oging, those samples 
showed an increose in hordness of only 18 points from 




UsI ot Silaitle Fabricol, 
Silastic Faelt lOa 
**Wtiar'i A Siliconet" 


46 to 64 durometer; elongation went down from 320 to 
105%; tensile strength dropped only 26 points from 
557 to 531 p-s.i-; and there were no significant chonges 
in any of their dielectric properties. 

And that is olmost incredible performance ot temperatures 
high enough to change ony other kind of rubber to a 
brittle, noninsuloting material in a few hours or doys at 
the most. When you need rubbery properties or good 
dielectric properties in o resilient material that will 
withstond weathering or long exposure to temperotures 
obove or below Ihe limits of ordinary rubbers, specify 
Silastic. 


FIRST IN 

SILICONES 




FIG. 4. Section of titanjum alloy fiame 
formed cold by Hydropress. 



FIG. 6. Part made on S00*too Hvdroprcss 
at high tcmpcratnic. 


forinly to the presnibed contour. But 
the lower Range, witli sinullcr radius 
than prcvioiidy. lias not shrunk wcll- 
it has buckled. TTicte are ts\o courses 
open to solse the buckling problcm- 
thc part can be formed witli greater 
unit pressure ot it can be liut-fnrnied, 
Kostodi says. 

► Hot-Forming— part made nilli the 
liot-fonmng procedure is sliou ii in I'ig. 
S. 'I'his channel has both shrink and 
stretch flanges similar to the cold- 
fornied part, but could not be made 
cold on the Hydtopress. 

The foriiiing blocks were heated to 
900F. The cold blank was put on the 
block, then heated with a torch until 
it expanded enough for the tool holes 
to pick up the tool points in the block. 
Tlic hot blank and die were covered 
with loose asbestos fiber for insulation 
and a hard-rubber (65-7i Shore) pad 
placed over the asbcstos-covcrcd pieces. 
ITie part nus then formed in the IIv- 
dropress, with no buckling of the shrink 

XAA has not examined all the limits 
of the forming methods Or tempera- 
tures. Kostoch reports that many parts 
have been made cold, many can be 


made cold but arc better if made hot 
(less buckling and sptingback), while 
some can only be made hot. Tempera- 
tures arc being explored, but ate not 
fixed yet. Thus, tlic part shown in 
I'ig. b has been made on a sOO-ton 
Ilvdroptess at bOO, 750, SOO and 9001''. 
All pieces exhibited the same amount of 
sptingback, Kostoeli savs. 

► Stretching— One of the most success- 
ful fonning methods is bv stretching. 
Many of the NAA parts have verv large 
radiuses of curvature, making it difficult 
to get shallow draws without spring- 
back, Stretching solves this. Kostoch 
reports, by doing plastic deformation 
over the entire length of the curve, and 
if the die is properly made springbuck 
can be practically eliminated. 

The good contour that can be 
achieved is shown in Fig. 7. where the 
large flat blank is the contour template. 

A stretch press (60-ton Ilufford) op- 
eration is shown in Fig. 8. Here, the 
ijart which was to be formed (shown 
broken) is a Z-section first made in 
straight section on a brake, 'fliis part 
was given a stretching load of approxi- 
mately 108,000 psi. and then wrapped 
around the die. T he Failure was caused 
bv laminations in the material, but parts 
have been made cold snceessfnllv . 

Kostoch claims that the stretch press 
can be iisnl most successfully when 
sufficient stretch can be given to the 




Let Us Show You How 
MOLDED PLYWOOD 
can FIT info your PLANS 



MOLDED PLYWOOD FORMS 



MOLDED PLYWOOD KNEELING 
INSTRUMENT PADS 
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outside flange tu move the neutral axis 
as close as possible to the inside flange 
so as to make the compression shrink 

In sonic instances, he says, it is pos- 
sible to inos'c the neutral axis back cif 
the inside flange and thus make both 
flanges streteliing. Cliief limitation 
here is the width of the sveb between 
flanges— if it is too wide tlic outside 
flange would require stretching beyond 
its ability to deform without breaking. 

► Tools— NAA has successfullv made 
parts by conventional methods such as 
puncli and draw press, brake, drop ham- 
mer. stretch press, llydroprcss and Ib- 
droforai. 

Kostoch reports that some methods 
arc far superior to others, but at this 
time it is difficult to give them a nu- 
merical rating. He claims that NAA 
experience indicates that titanium 
■‘does not like to be pushed around rap- 
idly,” hence stretching, Ilydtopress or 
Hydroform, and draw pressing seem 
superior to punch press and drop hani- 

► Welding AspecIs-NAA lias limited 
assembly of alloy parts to bolted and 
riveted connections. He reveals that 
there has been no success in dcsclop- 
ing a reliable production method for 
resistance or fusion welding of the 
alloy. While weld joints can Tie rcadih 
made bv either process, the as-wcldcci 
condition is verv brittle. 

There appear to be methods for gain- 
ing back some of the ductilits’ bv post- 
heating, but these are not accomplished 
simply in production and thev do not 
bring the ductilitv back fat enough to 
"sell the whole job." Kostoch claims. 

The commercially pure metal— in 
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THE BIG 

NEWS! 


IN AVIATION 
PRODUCTION 



is doing for 


GAS 

TURBINE 

PARTS 



Literature is available 
describing Lapointe Broaching 
Machines, Tools, and Fixtures — 
and teliing what they will accom- 
plish in your plant to spetd produc- 
lim, .wJrtducc cosh. 

Ask for Bulletin AW-ll 


LAPOINTE 


MACHINE TOOL COMPANY 


KUOSON - MASS - U. S. A, 

THE WORLD'S OLDEST AND lARSEST MAKUFiCTURERS 



fiiiitr.ist to tlic allot -can be bpotwcldccl 

witliOLit iimcli diffiailtj, resembling 
stainless steel in this respect. With ad- 
sipiatc shielding, fusion welding appears 
fe-asiblc and prolxibK will tx; liinitcd to 
the iiiett gas shielded art inctUod. be- 
cause of the scry high chemical activifv 
of the molten titanium puddle. 

►Speed .Affects Picture— Coinniciiting 
on the reliitionship of skin temperatures 
to speed, Kostoeh observes that at Mach 
- at si.OOO ft., the calculated skin 
temperatutc approaches lOOh', ,\t Mach 
' for the Siimc altitude, it is in the 
Mini' region. The first is about the 
■ hsointe limit for eiiFrent higli-straigth 
iimiinum aikns. ,\s planes go faster 
the area of titanium use will CNpaiid to 
the fonvard fuselage and wings. 

Kventuaily, Kostoeh says, the parts 
that arc now titanium will require even 
a better heat-resistant material and 


those that are now aluminum will re- 
quite titanium. 

► Future Look— On current designs— es- 
pecially in the commercial field-there 
arc many places where titanium could 
be used if it could be justified ecomoni- 
cally. Lower cost per pound would 
mean more utilization. Kostoeh claims. 

TTicte arc two good futures, he says- 
one, where nothing else svill fit the pit- 
tiirc. and bs'o. when costs come down 
and weight can be s.ned ccoiLomicaliy. 
Ness- alloys and better production tech- 
niques can expand these futures. 

It is reasonable, lie thinks, that one 
or more of the new alloys will be coni- 
plcteh weldable. .\t this time extruding 
processes ate feasible and this will in- 

Bettcr rolling techniques will over- 
come one of the grcat«t headaches— 
non-uniformity of sheet metal. —IS 



Movies Help Convair Boost Output 


Prodnttinn specialists at Consolidated 
X'liltcc -Aircraft Corp.'s San Diego divi- 
sion are getting a detailed, live look at 
mamif.ictnring activitics-via the mo\-ie 
eamera. Cons'air is using this method 
to anah/c production procedures, tlicn 
institute correetiw measures to boost 
efficiencies, 'nic tonipam has shot and 
shown scqiience.s of its fabrication and 
as.scmbly lines, offices and exterior plant. 

With the films, it is possible to dem- 
onstrate to production supervisors the 
over-all del.iih of a particular process 
without causing the dekiv involved in 
'.In: ting a group through the work 


Movie.s of work methods have dis- 
closed where workers hold parts when 
ihcy should be held in fixlutes. Crowd- 
ing or iniderstaffing of work stations and 
cungestion of transportation routes in- 
side and outside the plant can be re- 
corded, then improved. 

Safetv. too. Iia.s been boosted with use 
of the movies. Unsafe praeticcs have 
‘.luiwn lip which prcviocislv had escaped 
individual observers. 

T'he films have proved espeeialiy use- 
ful in studying progress of plant layout 
programs. Convair savs that thev are 
piorc offe tivc than a drawing or statisti 
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New G-E Gas Turbine Starters Give Jet Engines 
Fast Starts Without Ground Power 

Small, Compact Starters Meet Wide Range of Engine Torque Requirements 


Now jet engines can be started quickly and simul- 
taneously without need of ground power! G-E's new 
gas turbine starters eliminate ground power and per- 
mit complete self-starting of jet airplanes. Attached 
to the jet engine itself, these small, compact starters 
are operated by a push-button in the pilot's compart- 
ment. Just seconds after the pilot pushes the starter 
button, the jet engine is at idling speed. 

Energy for the start can be provided by several 
possible power sources. In the solid propellant ("car- 
tridge”) system, energy for the start is supplied by a 
solid propellant charge looking very much like an 
artillery shell. The charge is inserted into a breech and 
ignited electrically. When cartridge combustion is com- 
plete, the starter automatically de-clutches. Breech 
assemblies can be designed to hold as many supple- 
mentary cartridges as desired. 

Another alternative is the fuel-air combustion 
system. Essentially the same cycle takes place except 



GENERAL^ ELECTRIC 


that the energy for the start is supplied by compressed 
air mixed with jet engine fuel. 

For further information on aircraft gas turbine 
starters, contact your nearest G.E. aviation specialist 
or fill out the coupon and send to General Electric 
Co., Section 210-64, Schenectady 5, N. Y. 


MAIL THIS COUPON TODAY FOR FR££ BULLETIN 
General Electric Company 
Section A210-64 
Schenectady 5, N. Y. 

Please send me your bulletin GEA-5872, 

Aircraft Gas Turbine Starters 

For: 

Reference Purposes 
Immediate Project 

Name 


Position 

Company 

City Zone State 
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AERONAUTICAL ENGINEERING 



T. Boeing GAPA missile of instant of firing at Alamogordo . . . 



2. Starts to gain momentum as it leaves launching rack with . . . 


First Details of Boeing GAPA Project 


Defense Dqst. has released photos 
and details of Boeing's GAPA (gromid- 
to-air pilotless aitcrafti siii>ersonic 
missile program. More tlwn 100 of 
these test vehicles \scre built and Bred, 
first at W’endovet, Utah, then at Alamo- 
gordo, N. M. Speeds of mote than 1,500 
mpli. were readied by GAP.\ missiles in 
this series. 

Tire program ivas begun at Boeing in 
1Q45, under a USAF contract, and fir- 
ings were carried out from 1946 to 
1949. when the project «as completcd. 


Thc missile neier went into production. 
Boeing al'o doelopcd and built fixed 
and portable launching platforms for 
these defense weapons. 

Examination of the photos on these 
two facing pages shows a blunt nose on 
the GAPA missile, indicating ramjet 
propulsion. Additional power came 
from a solid-propellant rocket booster. 
The missile, less booster, is about 26 ft. 
long, a foot in diameter. 

Use of movable single-wing structure 
(mid-body on the missile) woidd make 


It appear that the G.AP.A projectiles bad 
to bank in order to turn. Missiles such 
as the I'airehild Lark, with cnicifomi 
wings, arc designed to maintain their 
control surfaces in horizontal and ver- 
tical position wlicn turning, requiring 
less complexly dcfinctl reference axes for 
their giiidaiiee and sensing svstems. 

In the firing illustrated on these 
pages, the presence of flames at the 
point of separation bchscen the missile 
and booster bodies (photos 2 and 3' in- 
dicates tliat both ramjet and rocket were 
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3. Smoke and flame trailing behind, indicating that both . . . 



5. Up to stratosphere, with radar, etc., tracking its course. 
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TURBOJET ENGINE 

TEMPERATURE CONTROL AMPLIFIERS 


You want and must have completely reliable 
temperature control amplifiers — amplifiers de- 



ESS isssssr "Etr"" 

4. Center-ot-grovity shock mounting to permit in- 
stallation right on the turbojet engine. 


Manning, Maxwell & Moore turbojet engine tei 
perature control amplifiers satisfy all four i 
quirements. They incorporate a hishlv success! 
design principle tl 
of concentrated rt — 
devoted exclusively ti 
for jet engines. 



real value to you. Our engineering counsel and 
extensive manufacturing and test facilities are at 
your service. We welcome your inquiry. 



MANNING, MAXWELL & MOORE, INC. 



AIRCRAFT PRODUCTS DIVISION > STRATFORD, CONN. 

OUR AIRCRAFT PRODUCTS INClUDEi TURBOJST ENOIN6 TEMPERATURE CONTROl AMPllFIERS • ElECTRONIC AMPtlFIERS 
PRESSURE SWITCHES FOR ROCKETS. JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPIES • HYDRAUIIC VAIVES • JET ENGINE AFTERSURNER CONTROL SYSTEMS. 
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IAS Papers Reflect Complexity 


Specialized complexity of the aircraft 
industry was reflected in the program 
listings and papers presented at the 
twenty-flrst annual meeting of the Insti- 
tute of the Acronautieal Seiences in 
New ^'ork last week. 

Greatest emphasis was shared by aero- 
dynamics and avionics, with three ses- 
sions in a day-long program lot each 
subject. 

'lire meeting ran the gamut of avia- 
tion from sail]^ancs to space tra\el and 
from skin friction to solar activity. In- 
dividual meetings of the I.\S were de- 


voted to flight propulsion, aircraft dc- 
sigit and structures. Other sessions on 
rocket propulsion, meteorology, aviation 
medicine, motorlcss flight, safety and 
totating-wing aircraft were held in co- 
operation with the professional groups 
rejJrcscnting those phases of aeronauts 

-\viATroN Week presents on these 
pages the available summaries of the 
technical papers given during the four- 
day session. Because of the length of 
this material, it svill be run in parts, 
nf which this is the first. 


Flight Propulsion 

^ Stall-Flutter in Cascades. Fernando Sisto, 
Wright Aeronautical Div.. CurtUs-Wiight 
Corp, 

-Nnuming the camples of aerodynamic 
icactions to be small compared to blade 
inertia and elastic forces, some results from 

a convenient method of studying stall-flutter 
oscillations in a new method of attacking 
the problem. 

E)ata are presented from an exploratory 
e.cpetimcnlal investigation in a "two-dimen- 
sional" cascade in which one blade and 
later three blades are flexibly mounted. 
The variation of Rutter amplitude with 
stream velocity and mean incidence is ob- 
tained for angles of attack near the static 
stall. Experimental determinations are 
given for three different gap/chord ratios. 
The motion Is predominantly torsional. 

Results confirm certain d^uctions from 
the nonlinear theory concerning transient 
behavior and equilibrium flutter amplitudes, 
or "limit-cycles." The effect of cascading 
is consistent with the assumed stall-flutter 
mechanism. Other qualitative results con- 
firm the essentiality of adopting this gen- 
eral approach in order to explain the gross 
features of stall-flutter phenomena. 

^ Stall and Surge in Axial-Flow- Compres- 
sors for let Engines. M. C. Hiippert and 
W, A. Benser, Lewis Flight Propulsion 
Lab.. NACA. 

Slade failures attributable to resonant 
vibrations excited by rotating stall have 
been experienced in single- and multi-stage 

A stage stacking analysis has shown that 
rutaling stall will exist over a large potboo 
of the compressor map at low speeds but 
will be instigated almost simultaneously 
with compressor surge at high speeds. 

In the stage stacking analysis no deterio- 
ration of stage performance due to unsteady 
Row resulting from stall of adjacent stages 
wa.v considered. In geneial. the pressure 
drop at the stall point is believed to be 
much larger than Indicated by an analytical 
formulation of compressor performance. 

Compressor surge is attributed to a limit 
cycle operation about the compressor stall 
point, and. as indicated in a few comjiressor 

pressor discharge receiver volume may result 
simply in stall of the compressor without 
the cyclic characteristics of cornpeessor 

be limited because of the large drop in 
performance accompanying compressor stall. 

»■ .Aerodynamic Interference Between Mov- 
ing Blade Rows. Nelson H . Kemp, Gtadii- 
afe Sludent and Research -Asst., and W. R. 
Sean. Director. Graduate School of Aero- 
nautical Enmneering, Cornell University. 

This is a brief report on an investigation 
of iinstcadv' aerodynamic effects in a typical 
stage of an axial turbomachine, caused by 
the rebtivc motion of the stator- and rotor- 
blade rows. The problem is attacked from 
the standpoint of the theory of thin airfoils 
in nonsteady, incompressible, iaviscid flow. 

The method of analysis is an approximate 
one. based on the assumption that the non- 
steady part of the circulation about any 
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blade is small compared to the steady part. 

Results include expressions for the non- 
steady components of lift and moment on 
stator and rotor blades, expressed as ratios 
to the steady values. 1'he rate of transfer 
of energy to the downstream wake pattern 

Numerical results arc presented for some 
typical conflguialions representing compres- 
sor stages. From these examples it appears 
that tfie nonstcady forces may be of ap- 
preciable magniture (e.g., IS per cent of 
the steady values), especially when the entry 
of the rotor blades is not "shock-free." The 

strongly on the distance between the blade 


Structures 

> tts Exact Solutfon for the Buckling Load 
of Fbt Sandwich Panels with Loaded Edges 
Clamped. S. V, Nardo, Asst. Prof, of 
Aeronautical Engineering, Polytechnic In- 
stitute of Brooklyn. 

This paper presents an exact solution 
for the buckling load of flat rectangular 
sandwich plates whose loaded edges are 
cbmped and unloaded edges simply sup- 

E oitra. Method of solution is applicable 
n the case in which unloaded Mges ate 
clamped and loaded edges simply supported. 

The solub'on is based on small deflection 
theory, and it Is assumed that stresses are 
always below the proportional limit. The 
materia] for faces and core is considered 
isotropic. Three equations of equilibrium, 
derived by means o^ the principle of virtual 
displacemenb, from the starting point of 
the theory. The equilibrium equations are 
partial linear differential equations with 
constant coeQcients; two ate of the second 
order, and the third is of the fourth order. 
'Die equations of equilibrium and sixteen 
boundary conditions are satisfied identically. 

Numerical calculations have been made 
for the case of loaded edges clamped. De- 
sign charts are presented which give the 
buckling load as a function of plate aspect 
ratio and the ratio of core to plate thick- 
ness. Each chart is valid for a particular 
/alue of a parameter representing the ratio 
of shear rigidity to bending rigidity. Values 
of this latter parameter ate chosen to span 
the range encountered in most practical 
applications. 


^ A Stress Analysis of Sheet Stringer Panels 
with Cutouts. Harvey G. McComb, Langley 
Aeronaubcal Ub-, NACA. 

A method is presented for determining 
the stresses in axially loaded sheet stringer 

C els having cutouts. The method is 
d on the use of unit perturbation solu- 
tions that are appropriately superposed to 
give the effects of the cutout on *e stress 
distribution that would exist with no cut- 
out. The analysis of stringer reinforcements 
and doubler plates is carried out in a sim- 

^ Tbe Creep Deflectioas of Beams and 
Columns, Yoh-Han Pao, Asst. Prof., Dept, 
of Engineering Mechanics, and Joseph 
Marin, Prof, of Engineering Mechanics 
and Research Prof, of Engineering Ma- 
terials, The Pennsylvania State College. 

This paper reports on the development 
of a theory for determining the creep de- 
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On History’s First Commercial 
Polar Flights, ^sJX'^Depends On 
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Firsi developed for new Navy fighters. 


now ready for commercial use . . . 


HOLLINGSHEAD 


n>inflammabl« hydraulic fluid 


Here’s a truly non-inflammable hydraulic fluid, 
a fluid with a flammability rating of zero — now available 
to bring extra safety to all planes. HolUngshead 
non-inflammable hydraulic fluid was developed to meet 
Navy specifications. In addition to its great safety 
factor, it either meets or exceeds existing 
standards to insure satisfactory operation 
and life of the hydraulic system. 
The proven dependability and safety of 
non-inflammable hydraulic fluid have a place in 
your operations. Write to HoUingshead for full details. 

More Advantages— Not necessary to change 

"O” RINGS. SEALS, OR ACCUMULATOR prAPHRACMS, 

The fluid conforms to Specification MIL-F-7083 (AER). 

BETTER LUBRICITY and HIGHER SPECIFIC MEAT 
reduce parts wear, improved viscosity in operating 
range from below -60’F. to 160’F. inhibited 
to protect against corrosion, lower cost than 
any similar fluid available. 




Industrial Division 4f. Corporation 

UaStr In Oiffninili 

840 Cooper Street, Camden 2, New Jersey 
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=.v achieve high hue 

stiength'i and to prevent an tindcsi 
t)pe of buckling involving both tensior 
comprcsion skins. However, these stii 

Theory recently developed by the N-.v... 
is interpreted, and the results of large-scale 
static tests conducted at Northrop .Mrcraft, 
Inc., to substantiate the design of a com- 
plete poststifFcncd wing are discussed. 

RPI to Study Airflow 
By Electric Analogy 

An electric tank filled with current- 
conducting fluid will be used to si 
late air-flow around an object bv tnc.is- 
uring the electrical potential in tlie solu- 
tion at Rensselaer Poivtcchnic Institute. 
Troy. N. Y. 

Major study problem for the t 
tank will he flow conditions around 
fluttering airfoils. 

The project is under the sponsorship 
of the USAF Research and Develop- 
ment Command, Office of Scientific 
Research. 

Original research in France devel- 
oped tlic electrical analogy techniq 
Tlic French studies showed that e 
trical potentials measured in conduct- 
ing fluids are mathematically equivalent 
to pressures in actual airflow. A tech- 
nique for two-dimensional analysis has 
bcCT perfected by the French, presum- 
ab!v at ONFRA. the equivalent of o 
NACA. 

The RPI tank will be constructed to 
studv three-dimensional flows 
as the two-dimensional problems. Dr. 
Paul Lieber. of the RPI staff, is the 
principal insestigator on the project. 


Soldering Heat In 40 Seconds 

This 110-115 volt AC-DC iron goes to work FAST ! 
Pressing the button shoots a booster charge of 100 
watts within the tip — brings it to soldering tem- 
perature in just 40 seconds! Then, only 25 watts 
maintain normal tip temperature comparable to con- 
ventional irons drawing 100 watts. For heavy solder- 
ing jobs full current is always available by pressing 
the button. 

A 2S-32 volt AC-DC model is available for aviation 
use off the airplane power supply, it draws 3.6 amps 
in high heat and 0,9 amp in idling heat. 

The Vari-Hot iron is light. . . only 10 ounces — a 
boon in continuous soldering operations ! Adjust- 
able rest on shaft permits laying iron down with no 
danger of buraine surfaces or starting a Are. Shock- 
proof Durez handle. Tapered chisel type tip plated 
with "Vanderloy” provides extreme durability to tip. 
Other type interchangeable tips are available. Write 
for literature and catalogs. 


SNAP-ON TOOLS 
CORPORATION 
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STRIPS CLEANLY and EASILY 
HIGH SOLIDS COr^Knt— 

PASSES RIGID TESTS: 



ANDREW BROWN COMPANY 



Value of Aircraft Stocks Goes Up 

Uiipiliil appreciation was general last year, some aviation 
common shares rising more than 60%. 


Aircraft equities, as a group, trcatcii 
tlieir stockiioidcrs well during 1952 
from tlic standpoint of capital appre- 

tion of t!ic market action of all major 
aircraft stocks for tlie sear rcseals higher 
quotations in virtually every instance. 
Substantial gains arc widely sprinkled 
tliroughwrt the list. 

Tire year-end is a conseiiiciit point 
for financial statements and measuring 
results in almost eserv form of business 
enterprise. It lends itself to cvatuafiiig 
iirvcstment performance of equities rep- 
resenting the individual companies in- 

But, logical as this may appear, actual 
events and operations depicting com- 
pleted transactions Or contracts for tlic 
aircraft industry do not always conform 
or fit into neat fiscal patterns as meas- 
ured by the calendar vear, and it is 
often necessary to qualifs' investment 
appraisals made in terms of a calendar 
sear. Nesertheless, standard practice lias 
established these calendar vear measutc- 

► Nineteen Studied— Tlic accompam- 
ing table rcieals tlic market range, 1952- 
year-end close, and net change from the 


1951 vear-eud of equities of 19 leading 
aircraft enterprises. Price appreciations 
r:mge from a low of 2.2Cf to a higii 
of 66.5%. 

Only two coinpanics, Northrop and 
Ciirtiss-W'riglit. show a decline in the 
market price of their jmiiot equities for 
flic year. 

McnomiclI. wliicli was listed on the 
New York Curb (now- American Stock 
ICxcliange) carlv in 1952, remained 
unciiangcd in price from tliat prevail- 
ing at the 1951 vear-end. By contrast, 
tlic market as a whole, as reflected bv 
the New- York Times ai’cragc of 50 
stocks, increased bv 10% during 1952. 
► Selectivity Continues— In a broad 
measure, the market actions of the in- 
dii idual aircraft equities reflect tlic po- 
sition. earnings and potential of the 
separate companies represented. It is 
significant that there is a complete lack 
of uniformity in the price variations of 
the individual aircraft equities. Selec- 
tivit}’ is very pronounced and is an in- 
dustry characteristic that has been prev- 
alent in the past. 

The greatest price appreciation of 
any aircraft equity belongs to Bell 
.Aircraft, This gain of 66.5% is after 
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72-page PRESS BRAKE cataiogH 
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Applications of Press Brakes 
The Cincinnati Line of • 
Accurate Press Brakes 
Cincinnati Standard 
Features 

Important Fundamentals in 
selecting a Press Brake 
Specifications and Dimen- ^ 
slons of Cincinnati Press 
Brakes 

Filter Blocks or Die Holders 
Special Features *,5 

Punching Equipment and 
Dies I 


The latest features and developments in the extensive line of 
Cincinnati Press Brakes are thoroughly covered in this new catalog. 


Many varied operations in industry are illustrated. They may suggest 
applications that bring new economies and increase production in 
youi plant, as they have in many plants throughout the country. . . ^ 

On your request, we will prompdy mail to you, the new Press Brahe ' 

Catalog 8-4 T ^ i 





THE CINCINNATI SHAPER CO. 




CINCINNATI 25, OHIO, U.S.A. 


SHAPERS •SHEARS* BRAKES 



The makers of Supreme brar^d Chucks are experienced 
monufacrurers of precision mechanicoi assemblies wilh an 
enviable reputation for skill and craftsmanship. This know- 
how plus the most modern manufacturing ecgulpment gives 
0 chuck that con truthfully be colled a quality product, 
The Supreme Chuck is engineered to give occurote precise 
performonce and stood up under hard steady usage on the job. 


adjustment for the two-for-one stock 
split effected early last year. Close be- 
hind is Boeing with a gain of 6$%, 
adjusted for a one-foc-two stock split 
last year. In third place is General Dy- 
namics (included because of the major 
contribution made by Canadaii) with 
a price increase of 60.6%. 

From that point, there is a wide gap 
until Republic’s 4J.5% increase is 
reached. Again, there is a wide spread 
before the 28% gain registered by 
Sperry is noted. The rest of the list 
tapers down from that point. 

It is noteworthy that most of list 
finished 1952 pretty much at the top 
of their range of last year. Grumman is 
a notable exception. A study of the 
tabic also indicates that during 1952 
almost all of the equities shown did not 
sell much below the closing quotations 
recorded at the 1951 year-end. 

► Investment Prospe^— As rcs'ealcd 
here recently (Jan. 5, p. 18), consider- 
able stability of operations for the air- 
craft industry has led to sustained earn- 
ings and hence the maintenance of con- 
tinuing and liberal dividend disburse- 

There is no doubt that the earnings 
and dividends have improved the in- 
vestment standing of aircraft equities. 
No longer are they regarded as poor 
risks because of the past uncertainties 
and the sharp fluctuations of militarv 
appropriations. More investment firms 
have begun to realize the continuing 
basis of high-volume production now 
inherent in the aircraft indiistrv. All 
this has simplv been reflected in the 
market price ot aircraft equities. 

The wide disparities in past market 
fluctuah'ons of the individual companies 
IS a vivid reminder that not all units in 
the industry will participate evenly in 
the business and earnings to be devel- 
oped in the future. Technological 
progress in the aeronautical arts, shifts 
in the military procurement policies of 
the services, and the engineering and 
managerial abilities of the companies 
themselves remain as the major ele- 
ments influencing the trend of leader- 
ship within the industry. 

As future patterns evolve, the market 
place will continue to serve as a sensi- 
tive barometer of the relative progress, 
or lack of it. among the seoamte aircraft 
companies. — Selig Altschul 


You can buy a Supreme brand Chuck with the confidence 
that you are getting a 'top* quollly product. 

AVAILABLE AT YOUR DISTRIBUTORS 

SUPREME ThTcks 

Supreme Products, Inc,, 2222 South Calumet Avenue, Chicago, Illinois 

THE CHUCK THAT LIVES UP TO ITS NAME . . . SUPREME 


McDonnell 6-Mo. Report 

McDonnell Aircraft Corp. reports a 
record backlog— $460,055.266— as of 
Dec. 81, end of first half of its fiscal year. 

The company earned $1,831,626 on 
sales of $58,332,531 for this six-month 
period, compared with $1,407,775 on 
$34,325,859 for similar period last year. 

Tbis year's figures are after deducting 
$526,770 amortization for emergency 
facilities. 
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► Gets New E-9 Autopilot— Re- 

public Aviation’s swcptwiiig F-84F will 
use the new ^^'cstinghouse E-9 auto- 
pilot, a stripped-tloun, lighter-weight 
version of the W-3A autopilot used on 
the Lockheed F-94C (Aviation Wekk 
O ct. 13, p. 46). Because of the F-84F’s 
ground-support mission, the E-9, unlike 
the W-3A, won't incorporate an ILS 
approach coupler or be designed to tie 
in with a radar lire control system. E-9 
designation is USAF nomenclature and 
reflects the fact that E-9 is purchased by 


USAF. whereas the W-3A is sold to 
Lockheed directly. 

► Westinghouse Buys Computers— 
Westinghouso Electric Corp. has pur- 
chased several Boeing Aircraft analog 
computers for system stability studies 
of new aircraft voltage regulator designs 
at its Lima, Ohio, plant. Computers 
will also be used to study regulator per- 
formance in imilhple-gcncrator power 
systems as well as for mechanical prob- 
lems such as designing vibration damp- 
ers and springs. 

► Douglas Seeks Heat Relicf-Douglas 
.Aircraft Co. is investigating a mounting 
tack, which has cooling air ducts con- 


nected to each piece ot etjuipinent. 
A. W. Rebatd. Douglas engineer, suys 
the company hopes to r.iisc cooling ef- 
ficiency from present 3% to at least 
10%. Avionics-generated heat from 
DC-7 equipment rack is 3,300 watts, 
double that of early DC-6’s. Dc luxe 
over-water aircraft may find that they 
will have to dissipate 7,000 watts 
when they go into operation in near 

► .Arinc Issues Spec on Crystals— Aero- 
nautical Radio, Inc. (.Arinc), has re- 
leased Specification No. 401, its first 
.spec covering crvstal units used in air- 
line radio equipment. New spec gen- 
erally follows military specs on crystals 
but calls for tighter frequency variation 
tolerances (2:0.0025%) when operated 
in a more limited range of ambient tem- 
peratures (—200 to 70C). Arinc spec 
follows MIL spec in calling for 
±0.005% variation for wider temper- 
ature range of — 40C to 90C. 


r 


cut installation time 


cut maintenance time 


this seif locking 




integral 
fuel tanks 
pressure tight 
bulkheads 


► Aetovox Buys Acme- .Acrovox Corp., 
large mamifacturer of capacitors and 
precision resistors, has purchased .Acme 
Electronics, Inc., of Pasadena. Calif. 
Acme, which makes wave filters, band- 
pass filters, posset supplies, toroidal in- 
ductors and magnetic amplifiers, w ill be 
operated as a subsidiary. 

► Sperry Tries Mag-Amplifiers— Sperry 
Gyro has substitut<5 magnetic ampli- 
fiers for vacuum tubes in one axis Ot its 
A-12 autopilot on an experimental basis. 
Company says that mag-amplifiets are 
"being incorporated in several different 
aircr.ift control systems." 




RB-66 AUTOPILOT GYRO 

Newly developed gyro, which nn be re- 
motely caged and uncaged, will ptosidc the 
vertical reference for Minneapolis-Honey- 
ssell's new E-II automatic pilot, slated for 
use on the Douglas RB-66 twin-jet bomber 
(Ariatioii Week June 9, 1952, p. 28). 
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3 PHASE 


FOR AIRCRAFT POWER SYSTEMS 
UTIUZING PARALLEL CONNECTED 
3 PHASE, 4 WIRE ALTERNATORS 


Provides absolute protection for 
generators and connected loads 

This relay It designed for use on power systems of two or mot 
wire, three phase, ollernotors operating in porollel. Its fvnctii 

the drive without prior diseonneclion of the ollernalor, a balanced three phase 
fault within the allernolor or a high resistance three phase fault between the 

ceeds 1SOO watls. it has an inverse time characteristic. At 2000 watts the 
relay operates in 0,4 seconds. 

Completely environment-proofed 
to meet critical requirements — 

chassis with all items including wiring 100% polled to'r''corp"e'le 

power systems of other vollag« and frequencies. 

Call or Write for New llluslrated Brochure on Gavco's Stond- 


riON 


$1 



INSPIRES Confidence 


:astern's Experience 



Last year 3,908,371 passengers placed their confidence in the powerful 

engines of Eastern Air Lines. And mile after thundering mile, these engines have relied 

on Sinclair Aircraft Oil for maximum protection against heat and friction. Eastern has shown its 

confidence by using Sinclair Aircraft Oil exclusively for four years! 

Airlines maintain public confidence, by using the finest, most dependable products available. 

Over 45% of the aircraft oil used by major airlines in the U. S. is supplied by Sinclair. Only a 
high quality aircraft oil which has been severely tried and proven could make and 
keep a record such as this. Why not place your confidence in Sinclair Aircraft Oil? 


SINCLAIR AIRCRAPT OILS 


Eastern relies on Sinclair fer 

Dependable Engine Lubrication 


SINCLAIR REFINING COMPANY, AVIATION SALES. 600 FIFTH AVENUE. NEW YORK 20. N.Y. 
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AVIATION SAFETY 

ALFA Enunciates Safety Policy 

Sayeii details inlots' views and the organizations they 
have set iij) to deal with safety itroidcnis. 


Tlic most comprehensive polics' 
shitcinent on aviation safety t)mt lias 
been enunciated by the present admin- 
istration of the Air Line Pilots Assn, 
lias been released by the president, Clat- 
eiicc N. Sayen. 

Sayen issued the statement origin- 
ally in an oll-tlie-rceotd address at the 
annual meeting of the Flight Safety 
Foundation in Bermuda. 

Sayen disclosed that .■\LP.\ niembcr- 
.ship is now about 8,000 active pilots 
and a|)proximately 2,000 inactive pilots 
and co-pilots einploi td or formerly em- 
ploved hi' 41 domestic and international 
U-S. flag airlines. 

Ilis following statement descrilies the 
union’s organiratioiial structure for proc- 
essing of safety problems 

Why ALPA Needs 
A Safety Organization 

The airline pilot is the primaiy con- 
sumer or user of the products, gadgets, 
procedures, or iunen ations that arc de- 
signed to improie air safety in com- 
mercial air transportation. This ex- 
plains one re.ison wliv he is concerned 
with safety and maintains an inde- 
pendent organization dedicated to the 
improvement of air safety. There arc 
several other basic reasons. 

• 14ic airline pilot lias a primary respon- 
sibility for safety to his iiasscngers. and 
the general jntblic which cannot be dele- 
gated to anvoiie . . . neither his ein- 
plover. the federal aviation agencies, 
nor any other person or agency. The 
airline pilot cannot, in good conscience, 
and in face of this responsibility, ac- 
cept 3 product, gadget, procedure or 
innoi-nlioii of which ^le has any doubt 

• The airline pilot ha.s a natural In- 
terest in the development and growth 
of air transportation. Air transporta- 
tion is his business. His own welfare 
depends on its prosperity. Since, for 
initial em|)lnymcnt, an airline pilot is 
old at 30. his professional career i.s de- 
termined with his initial employer when 
lie reaches 30. 

Unlike even the president of the 
companv. he cannot readily transfer his 
knowledge and skill to another com- 
panv; therefore, his "record" as a pro- 
fessional airline pilot is his stock in 
tr.ide. He is not likely to look lightly 
at gadgets, innovations, or revised pro- 



Claience N. Sayen 


cedures that might fail him at a critical 
moment, lie cannot in his primary- 
responsibility to the public or to his 
professional career afford “experimenta- 
tion” on the job. 

• The professional airline pilot is inter- 
ested in his own seif preservation and 
cconoinic gain, One of the greatest 
safetv assets of commercial air trans- 
|)ortation is the fact that most airline 
pilots arc conservative family men. 

ALPA's Safety Functions 
And Projects 

1. Continuous Monitoring of all Com- 
mercial Aviation Facilities. 

Some airline pilot utilizes practically 
everv commercial aviation facility in the 
world (outside of Russia) every 3ay. In 
addition, practically every type of com- 
mercial airaaft. aircraft component, 
radio, commercial airport, etc., is util- 
ized daily by a professional pilot. There 
is available, therefore, through this 
means a continuous monitoring of all 
aviation facilities. By the means of 
routine pilot reporting and special in- 
cident reports, the aviation industry has 
available its greatest source of informa- 
tion to determine that safety problems 

I conceive one of the primary safety 
functions of the airline pilot to be the 
discovery and reporting of air safety 
problems. Anything that interrupts or 
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sealed Solenoid Contactors are 
designed and produced (exclu- 
sively by Guardian) to be 
pletely assembled, adjusted and 
tested before the sealing opera- 
tion. The envelope is not a part 
of the structure, thereby ena- 
bling these Guardian Solenoid 
Contactor units to surpass all 
tests specified. Resonance tests 
meet MIL, AN and JAN require- 
ments for all jet aircraft. Test 
charts available upon request. 


Increasing numbers of aircraft designers specifying extremely 
high temperatures for controls are able to gain all of these 
distinct advantages; (1.) Guardian's New Sealed Solenoid 
Contactors meet or exceed MIL-R-6106, MIL-R-S7S7, JAN, 
AN, speciRcations and will meet or exceed all contemplated 
MIL-R specifications. (2.) Units pass tests up to 120° C. 
(3.) They equal or exceed tests for SO G shock. (4.) Units 

inaccessibility during assembly, making it possible to retrieve 


lost nuts and bolts that formerly dropped into otherwise 
inaccessible areas. These 100— ISO — 200 and 250 ampere 
(28 V., D.C) units permit torque testing of all connections. 
Wrongly set torque wrenches highly in excess of specifications 
will not damage the solenoid or seal. Special units are avail- 
able with a new Guardian developed insulation that resists 
cracks, damage or Raws during installation. Insulation does 
not change test requirements. Units, normally grounded, can 
be furnished insulated from ground at slightly extra cost. 


GUARDIAN^ELECTRIC 

1641-BW. WALNUT STREET CHICAGO 12, ILLINOIS 



Why the complete PET Superduty line 
offers you the right drill for YOUR job! 


Any maintenance or production man will 
agree that the right drill for the right job 
means three things: better work, greater 
efficiency and longer drill life. So why 
compromise on a drill that's “almost" 

PET Superduty Drills are available in 
S4 separate and distinct models ... the 
various speeds and rated power have been 
caiefully selected on the basis of what in- 
dustrial users have needed and asked for. 
Result? You get a wide selection . . . and 
end up getting the drill that’s exactly right 
for your work. 

And, a wide selection isn't the only 
thing you’ll like about the PET Superduty 
line. Just plug in one of these drills: feel 
the vibration-free power as it Bows from 


a dynamically-balanced armature through 
precision<ut gears. Then you will know 
you've found a drill that will stand up in 
rugged service day in and day out — and 
still come back for more! 

For complete details on the best in elec- 
tric drills— sold at prices that will come as 
a pleasant surprise— find out the name of 
your nearest PET Distributor. Write to- 
day, to Portable Electric Tools, Inc., Dept. 
AW-23, 320 West 83rd St., Chicago 20, 111. 


The features yeu want are the features 
you gel-in PET Superduty Drills 








interferes with the free flow of this 
information in itself constitutes a 

The ALPA then must perform several 
important functions to most efficiently 
render this service; 

• Stimulus must be provided for con- 
timiii! alertness in the apprehension and 
reporting of hazards or incidents. The 
role of the critic must be maintained 
and must be attraetive- 

• Channels must be kept open and 
:m independent spokesman provided 
through which reports may be properly 
-■lianneled and cifectis’cly made known. 

• A medium must be provided for fol- 
lowing up un reports to see that action 
is taken. The conscientious indisidual 
who never sees results from his work be- 
comes frustrated and the work stops. He 
may cease to bother people with his 
complaints and the level of safetv will 
drop accordingly. Complacency has 
never sponsored progress. 

2. Incident Reporting. 

It is not easy to keep the chaimels 
open for incident reporting. Both offi- 
cials of govcmnicnt agencies and airline 
offici.ils have taken actions at times 
which alnio.st completely shut off inci- 
dent reporting on some airlines, and 
drastically reduced it throughout the in- 
dustry. They, therefore, created a hazard 
of greater magnitude than that which 
they were at the moment trying to elimi- 
nate. ... (A detailed report of President 
Sayon’s views on incident reporting was 
carried in Aviation Week Jan. 12, 
p- 85.) 

3. Special Projects. 

Although we conceive flie primary 
responsibility of the pilot to be the 
discovery and reporting of air safety 
problems, ALPA recognizes the neces- 
sity for the pilot or operational view- 
point being applied in the solution of 
problems. 

Therefore, in addition to the organi- 
zational processing of problems at the 
local, national, and international level 
which will be desaibed later, ALP.A 
attacks specific problems on a special 
project basis. This is accomplished bv 
designating individual pilots with 
specialized training or experience along 
a particular line as spokesmen and 
specialists for the Association on a 
specific subject. Committees arc set 
up to work with tlie spokesman. The 
committee and spokesmen liavc avail- 
able to them the channels and facilities 
of ALPA from which to gather infor- 
mation or determine pilot opinion. 

By this means, pilot specialists sitting 
with industry committees trying to find 
solutions to air safety problems are 
ill a position to represent icsponsiblv 
the operational or pilot viewpO'^t- 
Tlicy arc also in a position to determine 
the “consumer acceptance” of the re- 
sults. 

ALPA currently has 18 special proj- 


ects in progress embracing such sub- 
jects as aiiport lighting, fire prevention, 
cockpit standardization and otlicis tuu 
detailed to describe here. 

-I. Contract Writing for Safety. 

Safety consideiabons must permeate 
one other aspect of ALPA's activity— 
that of establishing the rates of com- 
pensation, rules and working conditions 
tor pilots. Since ALPA is by law the 
collective bargaining agent for practic- 
ally all of the airline pilots in tlie Uni- 
ted States, ALPA, witli tlie air carriers, 
largely determines tlic rules and work- 
ing conditions of pilots. Extreme care 
and caution must be exercised that 
safety is a primary consideration in this 

h'or this reason, among others, active 
line pilots participate and make the 
final decisions in all ALPA collective 
bargaining sessions. 

5, Accident Investigation for Safety. 

ALPA participates in the investiga- 
tion of alt major air carrier accidents. 
Standard investigation and repotting pro- 
cedures have b«n worked out and ate 
furnished to pilot representatives. Re- 
porting of each investigation made 
to the president of the Association. 
Such reports are analyzed by ALPA staff 
incmbers and pilot representatives for 
dues that may prevent future accidents. 

Recently the practice of reporting 
the probable cause of the accident has 
been instituted. in this regard, it 
should be noted that ALPA readily ad- 
mits that there are "pilot error” ac- 

llowever, it holds tliat uo pilot ever 
erred deliberately or in the interest of 
scif-destmetion. .4LPA is interested 
in the reason behind the error and feels 
that any accident written off as "pilot 
ertot” has not been adequately inves- 

For example, did the error originate 
in design error, fatigue limits, cockpit 
booby traps, inadequate training pro- 
gram, etc. ALPA feels that this view- 
point must be strongly represented at 
all accident investigations if the opera- 
tional aspect is to be thoroughly ex- 
plored and the maximum learned from 
each accident. 

ALPA's Safety Structure 

1. Primary Unit— the Local Council. 

The basic unit of the ALPA organi- 
zation is the local council. At each 
domicile where a minimum number of 
the pilots of a particular airline arc 
based, a local council is organized. Each 
council lias a Local Council Ait Safety 
Committee svhich is charged with the 
processing of local air safety problems. 
This may include contacts with the 
local airline, government, civic, or air- 
port officials. Surs’eys conducted by 
ALPA are processed ihrougli this Com- 

There ate currently 113 Air Safety 



1. Aircroft Quality Alloy slaeh 

2, Cold-Headed— No Decorbon- 


3. Threads rolled after heat 
treating to make grain flow 
follow the thread contour for 
greoler strength. 

4. Precision finished to specifi- 
cations. 

5. Finished product rigidly in- 
spected. 

All of this adds up to BOLTS 
that will withstond greoter 
stresses and strains than speci- 
fied or required, 
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Comiuittccs Uitoughout the United 
States, Alaska. Ilanaii, Puetto Rico, 
Great Britain, Ccmiany, I'lgjpt, Peru, 
Brazil and Japan. 

2. Airline Central Air Safety- Coin- 

The pilots of one airline may ha>-e 
10, 12 or more Councils, Representa- 
tises from each conncil comprise the 
.-tirline Central Air Safets' Committee. 
Problems common to more than one 
Council or concerning the entire airline 
are processed through this Committee. 
I here are currently dl Airline Central 
.-\ir Safety Committees. 

3. Regional Air Safety Committees. 
RcprcscnCatiscs from the Council 


•Ur Safety Committees in a particular 
region comprise the Regional Air Safety 
Committee, h'or example, rcprcsci'.ta- 
tives from 15 Air Safely Committees 
make up the New York Area Regional 
Air Safety Committee. 

Tliis Committee processes ptoblem.s 
which are peculiar to a particular geo- 
graphical area. Kx;imp!c; the noise 
problem in the New York area. 

National Ait Safety Organization. 

The National Organization of ALFA 
niaintiiins an Knginccring and Air 
Safetv Department through which prob- 
lems from the 115 Council Air Safety 
Committees. -41 airlines, or regional 
committees ma\- be processed. Hie na- 



AiaCRAFT FUei TANKS > SEATS • lANDING FLAPS 
AILERONS • TAIL SURFACES • BOMB BAY DOORS 



PASTUSHIN corp'oR^^roN 

5651 Wen Century Boelevord • Lot Angelei 45, Colitornin 
LOS ANGELES INTERNATIONAL AIRPORT, LOS ANGELES, CALIFORNIA 


tional organization usually serves as the 
spokesman on national problems or 
designates a pilot specialist or pilot 
committee to speak for ,ALP.^ on these 
matters. 

A "draft release" procedure is eni- 
ploved to secure a representative opin- 
ion on a subject. Special committees 
arc requited to submit tlicir findings for 
comment to all Council Committees. 

Hie industry- representative who feels 
that he has gauged pilot opinion by 
tlic process of speaking to stweral pilots 
at taiidoni is naive. . . . Howc\-cr, we 
still occasionally liear the statement, 
"but I spoke with several pilots and 
tliev told me this is what the pilots 

if you want representative pilot 
opinion, go through channels to the 
pilot representatives. 

The 12th Convention of ALP.Y pro- 
vided for an Annual Air Safety honmi. 
This will be an annual convention of 
safety reprcscntatiL-cs from each airline 
who will devote their meetings entirely 
to air safety problems. 

International I 'cdcration of Air Line 
Pilots Assns. is a federation of pilot or- 
ganizations from 20 different countries, 
with inter-offices in London. 

The processing of safety problems of 
an international nature and representa- 
tion at ICAO is effected for the mem- 
ber organizations through IFALPA. 
An aiinnal meeting is held of repre- 
sentatives of the 20 member otganiza- 

Special study groups arc estab- 
lished to deal with individual problems 
Study groups arc maintained in each 
gcograjdi ic.ll area of the world to moni- 
tor facilities and represent pilot view- 
point on problems peculiar to the area 
and ccnceming which pilots fly ing con- 
tinuoiislv in the area will be best in- 
formed. 

Safety vs. Economics 

ALFA represents pilots in their eco- 
nomic problems as w-cll as tlieir safety- 
problems. 

We arc familiar with tlie constant 
complaint of the safety specialist that 
the airline operator and government 
agencies too often get their economic 
and air safetv tliiiikiiig mixed and that 
safety suffers as a result. It is proper 
to inquire, therefore, whether .\LP.A 
opinions on satety matters are not 
sometimes dictated by economic con- 

Tliis question may be answered in 
two ways. 

• ALFA is a strong enough organiza- 
tion to process its economic problems 
without recourse to the utilization of 
safety as an argument. Safety decisions 
may be made without the consideration 
of utilizing such decisions toward 
achieving an economic goal. 

• But we must be realistic enough to 
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The extra toughness of the forging process is being worked into new metals, more rugged than ever. 

The result is accurate, tough metal parts. 


400,000 square feeF of Utica planl-die shops, 
forge shops, finishing opcraiions - arc fooled to 
produce any conceivable forged shape. Millers, 
grinders, all types of forges, presses, upsetting 
machines, furnaces, healers, sandblasters, 
broaches, polishers unite In eflictcnt production 
of complicated pans. 


ihe ''watchdogs ' of all Urio products. 

Oualiiy Control on Irregular shaped pans Is a 
familiar problem. Dimensional readings plus 
visual inspection plus stalisiical control arc all 



pan of Utica facilities. 8ul Ihc problems are 


Hard-te-hondle metals are a specially of Ihc 
Metallurgical Ocpanmenl. Backed by a 10,000 


us consult w-iihyouon your projects for the future. 



-••FORGINGS 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 




E^GINEER!^! 


HERE ARE 
01*I»0RTEA ITIES ! 



Aircroft Design Engineers 


Weight Engineers 


• Pretest Engineers e 

e Service Engineers 

e Technicnl liiustrnlers 

rs with ebliities erfeptnble te Aircraft Engineering 


Engineering Drawings 


Just a small spoil - - - as for os the globe is concerned - - - but o mighty BIG spot as far as YOU ore concerrted 
if you are an Aircraft Engineer or Technician with ambition, abiiity and on eye for a secure future. 


Here’s o proieci, in Marietta, Georgia, where Lockheed's Georgia Division has a iong-ronge production schedule 
for B-47 Jet Bombers and a more recent contract for the C-I30A Turbo-prop Air Force Corgo Plane. Inciden- 
tally, the C-I30A is a Lockheed design so you see this is a forward iooking concern which provides opportunities 
for creotive toients as weii as production "know-how." 


Here is where abiiity and ombilion can push to new heights. Worth investigating, isn't it? Just moil the coupon 
and gel full details. You owe it to yourself. 


r CLIP AND MAIL TODAY! '' 

^ Lockheed Effiploymenl Manager I Pleaie send full detoili 

1 5941^ Peoehlree S'., N. £. > an MY opportunity 

Atlanlo, Go. Dept. AW-2 | at lOCKHEEO 

I Address 

I City and Stole 

^ Job Interested ln_ . . 

I - . 
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GREER DYNAMIC HOSE TEST BENCH tests statically one to six hose lines 
or similar compnneiits at pressures to 25,000 psi. Covered burst chainber pro- 
vided for operator's safety. Above many hose assemblies are tested simultaneously. 


Why Chance Vought 
Checks with Greer Testers 



GREER DYNAMIC HYDRAULIC 
TESTER checks all hydraulic accesso- 
ries except pumps. Operates with vari- 
able volume and pres-sure ds namic tests 
to 5,000 psi, static tests to lo.OOO psi. flow 
rates to 16 gpm. Above, check valves for 
tandem boost of Cutlass are being tested. 


Like other aircraft hiiildcrB, 
Ghanre Vouglil relies upon the 
aerurai-y and dependability in 
Greer Precision Test Equipment 

No one knows the urgency of ac- 
curate testing belter than tile men 
who build the famous Cutlass and 
Corsair. It is a fine tribute to the 
Greer reputation that Chance Vought 
chooses Greer equipment for vital 

Again and again, leaders in the 
aviation field turn to Greer for main- 
tenance and test equipment. Pioneers 
in this Reid. Greer has standardized 
its machines until you can order them 
for most purposes right out of a 
catalog (write for your free copy (ui 
company letterhead). 

For out-of-ordlnary test or main- 
tenance requirements, a staff of crea- 
tive engineers is ready to talk with 
you at your convenience. 



TESTIQUIPMENT 


Greer Hyilriiiilies Iiie. 4-54 Eighleeiilh St.. Bruoklyit 15, N. Y. 


remain cognizant that unresolved eco- 
nomic problems influence safety and 
must, therefore, he considered. Unre- 
solved problems influence morale. Tlie 
airline industry is susceptible to "wars 
of nerves." Low morale adversely af- 
fects safetv. 

We are cognizant of (1) the impor- 
tance of exercising extreme caution in 
flight operations diiring periods of eco- 
nomic crisis or low morale, and (2) the 
advisabilit)’ of seeking, as expeditiously 
as possible, solutions to problems which 

If there must be a dispute over an 
issue, it is better to have it quickly and 
reach a decision. 

The Bilateral Approach 

Even a designer of clothespins would 
not put his cominoditv on the market 
without attempting to measure the 
"consumer acceptance” . . . and then 
when the commodity comes on tlic 
market, the consumer has the preroga- 
tive of accepting or rejecting it. Yet, on 
occasion in the aviation business, we 
still have new gadgets, standards, and 
procedures placed into operation with- 
out pilot rc|)rcsentativcs eser having 
been consulted or informed. 

In a recent instance, the gross weight 
of an aircraft was altered witliout con- 
siilt.ition with or information to the 
pilot remcscnt.itives. Tliis despite the 
fact that gross sveisht increases alter 
tlic perfonnanee pattern of the aircraft. 

It is mv belief that the user view- 
point should be represented throughout 
the conception, design, testing and 
adaptation of aircraft, their compon- 
ents. or operational procedtire.s if tlic 
niaxinium of safety value and accept- 
ance is to be achieved. The existence 
of an effective and responsible associa- 
tion of pilots, having facilities for the 
dissemination of information and an 
organizational structure capable of mak- 
ing available responsible spokesmen 
through whom government agencies 
and industry representatives mav svork, 
is of positive value to accomplish this 
goal. Through one agency, government 
and industry niai- sample tlie '‘user 
I'icupoint." Opinions, viewpoints and 
decisions which are reliable may be 
secured. 

One furtlict point should be made 
clear on the .MlPA viewpoint and or- 
ganization for safety. 

M'e do not believe that a bilateral 
approaeli by the goverumeot and pilots, 
or management and pilots, to safety 
]iioblcms depriies the government offi- 
cial of Ills authority or the management 
official of his managerial prerogative. 
It is simply a more effective way of im- 
proving air safety— a tesponsifiility the 
pilot cannot avoid or detegate nor the 
government or industry avoid or dclc- 
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Press manufacturer saves money on tools 

and gets better finished machining 

with pre-hardened, free-cutting 

Garilloy FG Steel 


ES90N Allsteel Press Co., of 
Chicago, now makes the dies for 
big press brakes from U-S'S Cajul- 
LOY FC steel instead of an ordinary 
die steel. Pre-hardened, free-cutting 
FC steel enables this important 
manufacturer to make harder, 
smoother dies that are easier to 
produce. 

Here's what Verson says about the 
performance of FC steel: "This steel 


cuts much cleaner and more easily 
than the steel we had been using. 
As a result, our cutting tools last 
much longer and the dies are not 
damaged during machining — even 
though we are using a much harder 
steel (300 BHN instead of 250 BHN). 
In addition, we put a smoother fin- 
ish on the dies. 

“Smooth finish is especially im- 
portant in press brake dies, because 


metal is literally dragged over the 
die during forming. With these 
smoother dies, less pressure is needed 
to make a bend and the dies do not 
scratch the metal. 

“Since the dies are harder, they 
work better on high tensile steels 
. . . often eliminate the need for re- 
treating the dies after use. We’re 
well satisfied with FC steel." 



Carilloy FC is ready for 
use when delivered. 


UNITEO STATES StEEL (ORFOiniON, MTIStUICK • COLUUIIA OEHEVA STEEL OIVISION, SAN FIAHCISCO 
TEHHCSSEE COAL t IICK OIVISIOH, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLE DIVISION, WAREHOUSE DISIIIIUIORS 


Carilloy Steels 






LST Base Keeps Chennault Line Flying 


SliJ]) and 2. 000-ton supply barge form floating base 
that moved airline intact during flight from Reds. 


By George L, Clnri=lisn 

Kaolisiung, Fonnosa— Ntaj. Gen. 

Claire L. cTieniiaiilt’s Civil Air Trans- 
port line is being kept flying by a main- 
tenance base built on a World War II 
LST that is tied up at this port on Na- 
tionalist China's i.slaiid stronghold of 
Formosa. A 2,000-ton barge is the car- 
rier's supplv base. 

Of dAT’s 104-plane fleet, 71 now 
ate in the United States Or en route 
for overhaul after being impounded 
more than two years while Chennault 
fought Communist China in British 
courts for the aircraft that were seized 
when the mainland fell to Red troops. 

Chennault, wartime leader of the 
Flying Tigers and now CAT chairman 
of the board, began shipping the air- 
craft to America after he was awarded 
ownership of the planes by a decision 
of the British Privy Council in Hong 
Kong. The last 17 of the disputed air- 
craft left Hong Kong for America last 
month on the U. S. aircraft carrier 
Windham Bay. 

The fleet impounded by the Reds 
consisted of five DC-4s, five Convair 
240s, 20 each of C-46s and C-47s and 
a PBY Catalina. \Vhiting Willauer, 
airline nresident. estimates their value 
at $11 million, 

Chennault's carrier currently is oper- 
ating with 22 C-46s, eight C-47s, a 
PBY and a DC-4. 

► Mobile Basc-Willauer told Aviation 
Week the Nationalist China airline 
probably is the only canier in operation 


lhat can move itself intact in 48 hours 
and be ready to operate as soon as a 
new location is reached. 

He says mobilitv allowed by tlic LST 
(landing ship, tank) and barge saved 
CAT from annihilation by Communist 
troops at Shanghai, Canton, Hainan 
and Hong Kong, where the craft almost 
was lost because the Reds sabotaged 
the LST steering mechanism. 

Tlie LST-batge combination will al- 
Imv the airline to move back into China 
as quickly as it retreated from the Com- 
munists, Willauer says. 

The two ships now are tied up at 
Kaohsiung, a small port 26 miles from 
CAT’s main aircraft overhaul base at 
Tainan on the southwest shore of 
Formosa. An FM radio telephone svs- 
tem links Kaohtsiung, Tainan and the 
rest of CAT’s system. 

The LST cost an estimated $50,000 
when it was purchased but cunently is 
\alued at neatly $1 million because of 
a vast amount of machinery and equip- 
ment crammed into its hull, CAT chief 
engineer Hugh Grundy says. 

There is no waste space aboard the 
the LST, which has well-equipped shops 
in its hold for overhaul of electrical, 
hydraulic and engine accessory com- 
ponents, aircraft heaters, sparkplugs 
and instruments. 

Also aboard is a dining room for 
VIPs and entertainment purposes, and 
a dispensary, where an X-ray machine 
is used for treatment of personnel in- 
juries and occasionally for checking thin 
aircraft forgings and castings. 


Two Quonset huts on the craft's main 
deck house these shops: engine tear- 
down and build-up; propeller; wood 
u'ork; paracliute, including a 26-ft- high 
heated parachute drying tower; paint 
and fabric: model and plating: dark- 
room, and a print shop equipped with 
a small offset press. 

On the LS'T’s poop, CAT has as- 
sembled Diesel-driven generators and 
air compressors to supply power for the 

► Shop Operalioii— M. A. Gairold, CAT 
shops manager, pointed out these fea- 
tures of maintenance units on the LST; 

• Electrical. Civil Ait Transport me- 
chanics have built a complete electrical 
test stand that checks navigation lights 
in steady or blink position, with simu- 
lated air loads; all positions of ignition 
switches; and all circuit breakers. 

CAT tests circuit breakers at the 
first 1,000-hour period; a second check 
is made at 2,000 hours. Rejection rates 
uere quoted at 10% for coil-hpe 
breakers and 25% for bimetal types. 

Also included on tlic test bench ate 
means of cliecking voltage boosters, 
luminescent lights, prop relays, radio 
tubes, heater Blower switches, feather 
switches, starting vibrators, condensers, 
inverters, thermocouples, oserheat 
switches and fire-warning systems. 

The panel mounts a precision volt- 
meter and a Dumont oscilloscope. An 
engine analyzer tester is being installed 
to check Scintilla instruments recently 
bought by C.AT for its C-46s and 
C-47S. 

• Hydraulic. A Greer hydraulic tester, 
Mo^cl FPS5-2. is used to check engine- 
driven and fuel booster pumps. Other 
Greer machines arc used to test the 
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Aboard CAT’s LST Maintenance Base . . . 



Propeller Shop Accessory Shop 


airline's vacuum and hydraulic pumps. 
CAT built its own liydraulic valve and 
component tester and is awaiting ar- 
rival of two additional pieces of equip- 
ment to check propeller governors and 
oil temperature control valves. A flex- 
ible hose pressure tester is being con- 
structed. 

In an effort to reduce ball bearing 
failures, CAT mechanics arc assembling 
a ball bearing cleaning machine. Fluid 
used to clean the bearings will be 
screened, cloth-filtered and micro- 
filtered before reuse. 

• Sparkplug. CAT currently is phas- 


ing out BG RB-19 and -21 plugs in 
favor of the BG RB-27 and is prepar- 
ing to service Champion R27S-1 spark- 
plugs. The airline overhauls all its 
BG plugs at 250 hours. They arc re- 
conditioned for additional life until 
plugs no longer are usable by manu- 
facturer’s specifications. 

• Instrument. The air-conditioned in- 
strument shop has teakwood work 
bcnclics that do not shrink or warp and 
are exceedingly strong. All instrument 
spates arc stocked in the shop to take 
advantage of controlled humidity of 
air conditioning. 


1’lie shop includes a dark room for 
checking luminiscent instrument numer- 
als, which are used by CAT as pro- 
tection against failure of aircraft elec- 
trical system. 

The instrument mechanics built their 
own torque wrench check machine, 
which uses a British balance scale and 
can check either right- or left-hand 
wrenches. The unit is simple and in- 
expensive and is said to have an ac- 
curacy of 2% of full-scale readings. 

• Inspection. CAT inspectors say they 
get excellent results with Zyglo inspec- 
tion methods on wheels and other non- 
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CONTROL PRODUCTS • INC 


fcrrou!, nictiil parts. Extra large tanks 
and trays liavc been provided in tlie 
l,.S r to accommodate such biilkv parts 
as landing gear stmts. Magnaglo is 
ii'Ctl on ferrous parts. Components 
that arc difficult to remove from air- 
craft arc inspected by the D\-Chek 
method, n-hich CAT sacs is ca.sv to 
use and cffccticc. 

• Caibiirctor. leveling device keep.s 
the carburetor flcittinetcr bench in 
proper position during ihtcli and roll 

ol Ihe l,sr. 

• Propeller, 'llie carrier uses three 
methods of balancing propeller blades; 
knife cc^c, double os'crlapping roller, 
and horizontal or suspension. Tne LST 
must be trimmed before vertical bal- 
ancer can be used. 

’l ire shop includes a homemade test 
rig for Curtiss electric props, \^'cightcd 
amis arc attached to the blades to simu- 
late air loads as blade pitch is changed. 

• Wood work. Chinese carpenters tailor 
shipping boxes to fit each instrument 
and line the boxes witli a two-inch-thick 
foam rubber to protect against jarring. 

• Photography. Photo technicians put 
all maintenance records on mictofilin 
to provide permanent records in a mini- 
mum amount of space. The shop is 
ncll stocked with darkroom equipment. 

• Paraclmtc. CAT is one of the few 
airlines to provide its crews with para- 
clmtcs. Ilicy ate used on military and 
cargo flielits. The shop contains a snag- 
proof 38x2 5-ft. packing table covered 
with doped aircraft fabric. .An esti- 
mated 200 chutes arc kept in a de- 
humidified locker in the air conditioned 
shop. The 36-ft. drv ing tower is heated 
to speed drying process. 

Airborne Radar 

Civil .Ait Transport pilots use, as a 
matter of routine, DMIi-t\'pe airborne 
radar installed in the airline’s fleet, 
ivhilc most major carriers still are ex- 
perimenting with tlie des’ices. 

Ilie equipment, labeled -APN-2, is a 
tanging unit that interrogates an omni- 
directional ground transmitter. CAT 
pilots rely on .ADF for directional guid- 
ance. Between APN-2 and ADF, C.AT 
pilots arc given a tunning log of dis- 
t.incc and direction of destination, 

► .APN-2 Operation— In operation, a 
vertical light line appears on the APN-2 
scope and stretches its full diameter, 
'lliis trace is intercepted by a blip that 
shows up as a shadow and moves from 
top to bottom of the scope as an air- 
craft approaches destination. The set 
may be adjusted for ranges up to 10, 
30 and 100 miles. Dual Yagi array re- 
ceiving antennas ate mounted on the 
side of the plane’s cockpit. 

Four loran ranges give the airline’s 
pilots additional navigational aid. 

CAT pilots are enthusiastic about 
APN-2. They say it has allowed them 



to maintain scheduled flights in and out 
of h'ormosa in weather that grounded 
Dtlicr carriers. 

UfRcials indicate the unit also has 
saved money for CAT, although no 
figures are available. 

Ihe -APN-2 sets transmit on a fre- 
quency of 228 me. and receive on 223 
me. CAT has received no complaints 
about interference. 

I he sets arc not difficult to maintain 
and have a reliability comparable to 
ADF equipment, according to W, F- 
licndcrsoii, C.AT assistant chief of com- 
munications- 

CAT paid 5400 for each set. pur- 
chased as war surplus equipment. In- 
stallation cost was approximately $100 
and required about 32 manhours pet 
aircraft, the airline says- Sheet metal 
work cost an additional S50 and re- 
quired 58 manhours. 

► Radar Upkeep— -All radar and radio 
equipment is pulled out of the aircraft 
every 125 hours for overhaul and tests. 

.Avionic stocks are kept in dustproof 
drawers and closed closets because of 
I'ormosa’s humid climate and particle- 
filled ait. C.AT built a moisture-proof 
heating room to store completed as- 
semblies such as .APN-2 receivers and 
transmitters. Ihe room is tightly sealed, 
and thermostatically controlled infrared 
lights keep the temperature at a con- 
stant 96 deg- 

Flight Operations 

CAT air operational problems are in- 
creased by high humidity and salt air 
corrosion on the carrier’s routes. Other 
hazards are cattle that graze unattended 
on gtas-s airfields. Landing gear and air- 
frames take a beating from the unpaved 
runways. 

Ihe airline flies over long stretches 
of open sea and around mountain peaks 
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STARTLING FACTS ABOUT 
GILFILIAN GCA R 


A Gilfillan GCA Radar now costs less than $375,000. 
But one Gilflllan GCA Radar on Iwo Jima alone, 
saved 100 B-29 aircraft, valued, even at that time, 
at $600,000 each-a total of $60,000,000, 

One GilfiUan GCA Radar in the Azores, during a 
period of 6 hours, saved three CS^s, seven C^ls, 
and two B-SS aircraft. 

On the Berlin Airlift one GilfiUan GCA Radar 
landed 5^,000 aircraft during a ten-month period. 

Eight civilian GCA Radars in the United States 
are officially credited by the CAA with saves of 
77 aircraft under extreme emergency condsffons. 



of safely landed aircraft alone completely c 
shadows the original GilfiUan GCA Radar cost. 


The H 17. S.and/oreipn airlines operating through 
Gander, Newfoundland have, by mutual decision, 
selected GilfiUan GCA Radar as the exclusive 
navigational aid. This GilfiUan GCA Radar has a 
perfect record of 14,000 safe landings. 

GilfiUan GCA Radar equipment is used in landing 
8,000 ylanes every day around the world. 

Even these few examples, taken from a phenom- 
enal record of more than 3 million GilfiUan GCA 
landings, make one fact unmistakable: the value 


To this must be added the incalculable value of 
human lives, of international good wiU, of increased 
public acceptance of air travel. 

GilfiUan GCA Radar is the official landing aid of 
the U.S. Air Force, the U.S. Navy, the U.S. Marine 
Corps and the air forces of Australia, Belgium, 
Canada, Denmark, Great Britain, Italy, Nether- 
lands. Norway. Portugal and South Africa. 

Only GilfiUan GCA Radar is standard equipment 
among 24 nations of the free world. 


In GCA mil Radar Reseaicli, 

Pindnction-tlie fIRSI name 
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Your commercial requirements for lightweight 
castings in aluminum or magnesium may be 
lough, but we'd welcome an opportunity to 
look them over. We've tackled o good many 
diversified casting problems Over almost a 
half century. 

Our four completely equipped plants and 
their trained personnel are at your disposal. 



Aircraft wheels, strut parts, engine parts and 
miscellaneous components are being made 
every day at our plants, in aluminum and mog- 
nesium. X-Ray inspection, close attention to de- 
tail, complete facilities for productiort in sand, 
semi-permanent and permonent mold form. 


Welt-Made Wood and Metal Patterns 
Well-Cast Ampco Bronze Castings. 

'Copffighttd Tree* tTomc. 

If you would like to receive the Wellman Magazine 
each month without charge, drop us a note on your 
business letterhead. 


theWELLMAN bronze t aluminum co. 


DEPT. 5, 12800 SHAKER BLVD., CLEVELAND 20, OHIO 



CAT WELDERS set up shop on LST ramp 
runway on dock at Kaohsiung base. 


of from 9,000 to 12,000 ft. high that 
tun the length of Formosa. Yet it hai 
a near-perfect safety record. 

►Takeoff Weights-CAT uses three 
different sets of takeoff weights for its 
C-46 transports. 

e Freight operations into civilian fields 
and planes chartered by the U. S. Ait 
Force may be loaded to 48,000 Ib. 

• Passeoget flights in and out of civil- 
ian fields and those carrying commercial 
cargo carry a maximum of 45,000 lb, 

• Commercial fligitts operating into 
military fields are restricted to 45,000 
Ib. because of regulations applied by 
U. S. Civil Aeronautics Administration 
on civilian operations at armed forces 

CAT spokesmen say the airline has 
operated for five and a half years with- 
out a single accident to C-46 aircraft 
carrying the 48,000-lb- weight maxi- 
mum approved by Nationalist China's 
CAA. 

► Takeoff Rato-Rato installations for 
CAT's C-46s are being developed by 
Sze Yao Yuan, Grundy’s technical as- 
sistant. The plan, still in design stage, 
calls for six Aeroiet Corp. bottles— three 
on each side of the center wing panel. 

The airline hopes to use rockets as 
an emergency auxiliary power in case of 
engme bilure during takeoff. 

The U. S. CAA has not approved 
CAT's Rato development yet, but Sze 
says he hopes test installations will 
bring about a certificate for the Rato 
development. 

Another change scheduled for all 
CAT aircraft e.xcept the PBY is instal- 
lation of ScintUla ignition analyzers. 
Grundy says his choice was mobvated 
by the immediate availability of Scin- 
tilla units, their cost advantage and 
portability. The chief engineer says 
CAT will use Scintillas as airborne in- 
struments on long hops when flight 
engineers are added to the plane crews. 

The airline already has fixed cowl 
flaps on its C-46s in a 9i-to-10-deg. 
open position-as did Philippine Air 
Lines— in an effort to reduce mainte- 
nance, weight and cost. CAT is work- 
ing out a plan with Slick Airwaj^ for 
exchange of C-46 maintenance infor- 
mation. 

► Polyglot Line— All CAT captains are 
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COUNTS — 

AT CANADAIR 


Finer tolerances . . . more complex forming methods . . . precision 
machining: these arc factors confronting aircraft manufacturers today. 

Canadair’s advanced equipment . . . efficient production methods 
. . . and skilled labor force combine to master these challenges. 


Count on Canadair . . . where the combination of fine equipment 
and skilled people puts lasting quality into the planes she builds. 


CANADAIR 

IIMITED, MONTREAL, CANADA 
GENERAL DYNAMICS CORPORATION 
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lie HOSTESS 
CALL LIGHT SWITCH 
“GOES TO TOWN" 

Frequently, where indicator lights 
must be used in conjunction with switches, 
modern aircraft design affects a worth- 
while weight and panel space saving by 
using Hetherington switches with built-in lights. 
Developed originally by Hetherington as hostess call 
lights, these compact little units are now available 
for a broad range of exacting commercial or military 
aircraft services. Write for catalog. 




H£TH{RINGTOff 


PANEL INDICATOR LIGHTS 



HETHERINGTON, INC., Sharon Hill, Po. 



AVIATION WF-I’IC U carried on su^csted 
reading list for CATs repair crews. 


American, except for one British pilot. 
Co-pilots arc American or Chinese, .incl 
most radio operators arc Cliinese. 

At least 13 other nationalities are 
employed by the airline; Filipinos, Sia- 
mese, Japanese, Korean, New Zealand- 
ers, Australians, Viet Namese, Portu- 
gese, Costa Ricans, Belgians, Italians 
and Frcncli. 

Despite the mixture of nationalities. 
CAT ofBcials sav they have no major 
labor troubles, and the whole polyglot 
group works together harmoniously. 

► Supplies-Supply problems plague 
CAT procurement officers. Kngines sent 
to the United States for overhaul take 
at least six months to return. Shipping 
costs alone arc S600 per engine. 

The airline is forced to stock parts 
six months in advance, making it noccs- 
sarv to fill the supply barge hold with 
pieces, parts and components requited 
to keep an airline in operation. This is 
a strain on the carrier's capital budget. 

Shipping parts into P'orinosa involves 
c^ort anef import licenses and applica- 

► Combat Carriers— .Assistant general 
manager C. II. Shildhaucr describes 
CAT as “the combat carrier of the 

CAT’s background prepared it fot 
tlic bask, he says. Starting with many 
former Flying Tiger and ex-AVG pilots, 
tlie airline began dodging Communists 
in 1948 when CAT was forced to move 
out of Mukden, Manchuria. But the 
carrier had built up a passenger and 
cargo business while it still was operat- 
ing on the mainland. 

"We dealt the camel quite a blow 
when we convinced the Chinese on 
the mainland that air transportation 
was feasible and economically sound.'' 
J. L. Orlowski, assistant operations di- 
rector, says. "Chinese are not easily sold 
by propaganda. They have to be shown. 

"One effective method was to buj' 
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There's an BAD Alternator 
for Your Every Application 


Solving special problems is routine at EAD — 

If your problem involves rolaling electrical equipment, 
bring it to E A D. Our completely staffed organization 
will modify one of our standard units or design and 
produce a special unit to meet your most exacting 
requirements. 


EASTERN AIR DEVICES, INC. 


r, BROOXIYN 1 


a shipment of merchandise from a 
merchant, fly it to destination, sell it 
and show the merchant the profit that 
could be made. Tlic Chinese, being 
astute businessmen, soon caught on and 
their sliipntcnts took the full capacity 
of the airline." 

► Guts and Gall— It took "guts and 
gall" for C-\T to gi\e support to anti- 
Communist groups on the maiiil.nnd, 
Schildhnuer says. 

Mans’ CAT transports «cre perfo- 
rated by bullet holes and engines nere 
knocked out by gunfire in the proces.s. 
But not a single plane was lost to 
cnctny action. Schildhaucr reports. 

► Korean Shuttle— \\'hen war .started in 
Korea. C.\T crews flew their planes 
into everv military airfield in the com- 
bat zone-delivering ammunition, fuel, 
sp.ares. blood and food to the United 
Nations troops. 

On outlmimd flights, the airline took 
aboard wounded soldiers, battle-weary 
veterans and rqrarablc aircraft com- 

Orlowski says no other civilian air- 
line probably has been so closely con- 
irccted as CAT with active hostilities. 

► Pilot Training— CAT cliicf pilot R. F. 
Rous.sclot savs the airline’.s pilots arc 
trained "to do everything." 

"We indoctrinate them first to be 
good commercial airline pilots and also 
competent combat cargo pilots," Rous- 
selot says, check them out on 

para-dropping, for instance. And we 
stress good instrument work." 

The chief pilot say.s CAT’s training 
program is well underway, but gas 
shortages and unasailability of equip- 
ment are curtailing to some extent ef- 
forts to advance Chinese co-pilots to 

Rousselot sums up C.'^T's operation 
this way: 

"We fly all os'er the Pacific; make 
many long overwater hops with a pilot, 
co-pilot and a radio operator, using 
twin-engine equipment; yet ue never 
seem to hat e any trouble." 

► Metamorphosis— C.\T spokesmen say 
the airline gradualh’ is cfiaoging from 
a caigo carrier to a combined freight- 
passenger line. Passenger loads have 
been increasing steadily for the past 18 
months, and CAT is changing over 
from bucket-seat planes to “pUish jobs" 
designed for comfort. 

About one-third of CAT's flying is 
done for the AF’s Far East Command 
and another third is t.iken up by mis- 
cellaneous commercial charters, accord- 
ing to airline officials. 

Characterizing the carrier as "ex- 
tremely flexible.” one official defines 
CATs operation as “a non-scheduled 
operator with small scheduled append- 
ages" routed to build the airline strae- 
tute from Bangkok to Korea and to 
provide Nationalist China with a reli- 
able link to other free nations. 
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A Fairchild C-119 Flying Boxcar 

can easily transport 
a Medical Unit 



consisting of two ambulances, 
ten men, twenty litters 
and twenty medical chests. . . 


to an airhead and unload it 
in a matter of minutes 
and it is being done every day! 


MENGINE AND XIRPUNC CORPORATION 

■^^rAIRCHILD ;^inaa/iDmim 
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MASKING TAPE 


Tfie fastest and besf 
masking tape made ! 

MvjiTiK'ji exi'liisive BalanrvH Foniwla! 

Ttip celliiloite ilbor backiiift -saturated willi a 
special rubber compound —actually is more 
rubiicr than liber. Thinner, stronger, fuliv 
rrcfied for double flexibility, ibis backing is it 
[icrfcci balance with the right adhesive 
strength to hold tinder all conditions . . . yet 
strip off clean and fast in one piece. This 
iwrfcci balance makes My.stik llraiid 
Thinllcx (lic/asfe.«f and best masking tape 
made. Makes sharper lines . . . leaves no residue 
— stain-resistant . . . does a hetlcr job faster. 
at lotrer cast! You’ve never trie.l a ma.sking 
ta|M- like Mvstik Brand Thinllcx! Write for 
information and samples, \hstik \dhesive 
Products. 2013 .N. Kildare .\ve., Chicago 39. 


Seir^Stlk Waterproof Clotli Topei — colors' 
bneoated Cloth Tapes • Mystik Protecto-Maslc • 
Myslik Dri-Pipe Uisulotion • Myilik Freezer 


• New Mystik ThiePez Masking Tape 
Mystik Spra-Mosk • Mystik Sand-Blast 


NWA Stripping 
Raises DC-4 Load 

Nortimest Airlines will soon be able 
to load an additional H7 lb- into the 
rear cargo compartments of its fleet ol 
25 DC-4s. Most of NWA’s DC-4s were 
designed for glider tow operations. B\ 
removing only 44 lb. of unneeded 
glider tow provisions from tlic planes' 
tailcones. NWA gained 147 lb. in 
capacity because the cargo compartment 
hits a lesser iiioniciit arm than the tail- 


FJ-2 Flap Actuator 

.\ new landing flap actuator made b\’ 
Ait Associates, Inc., has successfiillv 
passed prcliiiiinaty engineering tests for 
installation in the l'I-2, Niivv version of 
the F-86 Sabre. 

Tlic unit can .stop the flap in anv 
position within its trarel range. I'ive 
limit switches in the component pro- 
vide It high degree of control, .nccord- 
ing to the fimi- ITie new actuntor. 
Model Nf-5250, is a descendant of the 
smaller M-3320, used in earlier F-86s. 

In the Now craft, Air Associates ex- 
pects to supply the complete flap sys- 
tem. which includes two actuators, hvii 
flexible shafts and an II drive. 


NEW AVIATION 
PRODUCTS 



Sabre Dive Relief 

Relief v-alves to prevent fuel tanks 
in the l'-86 Sabre and its Navy counter- 
part, the f' 72 , from collapsing or being 
m’er-ptessuriaed arc being produced by 
J. C. Carter Co. 

In the F-86, it is Fuel Vent Relief 
No. 5058 with a capacity of 200-efm. 
.lirflow. It is actuated by a l-psi. pres- 
sure change. The Navv \ctsion is called 
Dive Relief No. 5059. It had a 100- 
cfm. airflow capacity and is triggered 
by a }-psi. change. 

Both valves, designed for 2-in. line 
size, ate normallv open. When a sole- 
noid is energized, they dose, but are 
free to reopen at a predetermined pres- 
sure, ex’en though the solenoid may re- 
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Today, five factories, in five cities, are devoting all, 
or part of their manufacturing facilities to building 
Pesco fuel pumps. The result is a three-fold increase 
in the production of these vital jet engine and 
aircraft parts. 

In each of these five plants, Pesco’s rigid statis- 
tical quality control, high standards of precision 
craftsmanship, and grueling production tests give 
complete assurance that these Pesco pumps will 
operate more efficiently and more safely over a 
longer period of time , . . will not fail when human 
lives are depending on them. 



Pesco Products Division, Borg-Warner Corporation, 24700 North Miles Road, Bedford, Ohio 




AIRCRAFT COMPANIES 


GOVERNMENT AGENCIES 


THE 


SKIS 


WITH 


THE 


PROFITABLE 


FUTURE 


FOR EVERY AIRPLANE OWNER OR OPERATOR 

Just A Few OF The Many And Varied 
Users Profiting With Federal Equipment 
BUSINESS MOUSES *' ' 


federal 

all-metal 

rirCRAFT skis 

For All Sizes end 
Types Of Aircioft 

I federal 

aircraft WORKS 


yin Open Letter to Executives in charge of... 

AIRFRAME Manufacturing 




MODGLINCOJNC. 


3235 San FernandD Road, Los Angeles 65, Calif, 
Phone Cleveland 8-2213 
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nwiii uietgized. Tlie \nlvc is always 
open on the ground, providing a rent 
for pressure rehieliiig. iind tliey .ire de- 
signed to fail-safe in tlic open position 
if the clcctrk-.il srsteni iniilfiinctions. 

). C. Carter C(i.. 255 N. Fair Oaks, 
Los ,A.ngeles. 



Fuel Level Control 

A new fuel tank switch produced by 
Revere Corp. of America provides auto- 
matic cut-off control for single point 
hfgh-pressute fueling. It can incorporate 
a single or dual float system, which can 
be actuated by liquid levels any distance 
between one and IS inches from the 
mounting flange- 

Each system has a magnetically oper- 
ated switch hemietically sealed in a glass 
tube. An actuating magnet, positioned . 
by a float, opens or closes the switch at 
a predetermined level set at the facto:)'. 
Revere strc.sses these switches have 
many other liquid level control uses be- 
sides those in fuel systems. They arc 
available in a variety of configurations, 
including fully submerged types. i 

Revere Corp. of America, Walling- | 
ford. Conn. 

Hardy New Rubber 

Rubber that stays flexible down to 
-120F and can be used for seals and ■ 
gaskets on the fuselages of aircraft has 
been developed by General Electric Co. 
The same rubber can also take 500F. 
Developed after two years research, it 
has been field tested successfully by 
major aircraft compinics. GE reports, 

A $5-milIion expansion of manufac- 
turing facilities has just been com- 
pleted at Waterford, N- Y.. to produce 
the silicone-type material, tagged SE- 
550. It is believed by GE engineers to 
have the lowest change in bending 
modulus of any commacially produced 
elastomer, showing less than 25 points 
durometer inaease througliout its full 
temperature range. The brittle point is 
welt below — 120F, the company says. 

The product is said to mill and ex- 
trude easily and have good tear strength 
that permits stripping from hot molds. 

General Electric Co.. Pittsfield. Mass. 


to the 

ELECTRICAL 

ENGINEER 

or 

PHYSICIST 

with experience in 

RADAR 

ELECTRONICS 



Here is what one of these positions offers you: 



advisors to government 

purchasing Hughes equip- 
ment— also as technical con- 
sulianls wilh engineers of 
other companies working 
on associated equipment. 
Your specific job would be 
cssentiaUy to help insure 


HugbCE equipment in tbe 




VOUR FUTURE 

perience that will increase 
your value to our organiza- 
tion os it further expands iu 
the field of electronics, Tbe 
next few years are cenaiu to 
see large-scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 

techniques now will qualify 


Hoiv to apply: 
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Plastic Connector 

Polyetliene molded connectors from 
I'ingland, with aliiiniiium outer case, 
arc claimed to liavc improved iiisiilit- 
ing and vibration characteristics despite 
reduced svcieiit and size. Higli resist- 
ance to niccnanical failure and dimen- 
sional instability Iiavc been retained. 

Connectors are produced in right- 
angle, and straight models, m.ikmg them 
suitable for confined spaces. 

\\’iring is molded into the iilastic. 

Plesses Co.. Ltd,. Ilford. Mssex. 
Enghn.d, 



Gear Output Raised 

Higher gear production, greater ac- 
curacy and a 200% increase in cutter 
life arc claimed for new supplementary 
mechanism for Ral Ring gcar-shasing 
machines wliicli pennits conventional or 
diagonal shas ing in the smic unit, mak- 
ing cither operation fulh automatic. 
Operator siniph loads and unloads the 

Versatility of the gear sliaver li.is lieeii 
increased in the new design, maker says. 
In diagonal shaving, cycle no longer is 
iiniited to tuo strokes but mas include 
sacral cutting strokes (each with its 
own increment of up-fcedl and idling 
strokes. Up-teed increnieiits may be con- 
stant or varied. In spite of greater num- 
ber and variety of .strokes, cycle time is 
less than in previous model.s. 

National Broach dr Machine Co.. 
5600 St. Jean Ave., Detroit 13. Mich- 
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Recently, The Consolidated Edison Company (in 
New York City) faced this problem: It had to pro- 
duce a direct-process print from each one of more 
titan ten thousand Brooklyn Underground Record 
Maps, showing tlie distribution system of electric 
service. 

But satisfactorv prints could not be produced 
directly from these maps. They were up to 30 years 
old . . . had been referred to constantlv . . . and a.s a 
re.sult were soiled, stained, creased, and “dog-eared.” 
What to do? Retracing was out of the cjuestion, 
since it would take a draftsman from two to three 
days to trace and check just one of these 17" x 25" 
drawings. 

Kodagraph Autopositive Paper 
was the speedy, economical solution 

With this revolutionary photographic intermediate paper, 
approximately 40 sharp and clean “duplicate originals” 
could be turned out in an hour. Yes, 40 in on hour because 


Kodagraph Aiilopositive Paper produces positive copies 
tlirectlv— williout a negative step, without darkroom han- 
dling. At llie same time, it drops out stains, creases . . . 
cleans up backgrounds . . . transforms weak detail into 
dense photographic black lines. Furthermore, Autopositive 
Paper c-an be exposed in standard print-making equip- 
ment . . . and processed in standard photographic solutions. 
Thus, Consolidated Edison obtained-iii record time ami 
at minimum cost— a complete set of duplicate originals, 
whicli were used to produce the required direct-process 
prints . . . and were tlicn filed away for future reference 
work and print-making needs. 


K @ d@f raph 


“THE BIG NEW PLUS” in engineering drawing reproduction 



1 EASTMAN KODAK 
1 industrial Photogra 

COMPANY 

phk Division, Rochester 4, N. Y. 

can save with Kodagraph Auto- 
positive Paper— the revolutionary 
photographic intermediate inate- 

j Gentlemen: Please send i 

e 0 eopv of “New Short Cuts and Sa\iiig.N . . . 

N KiKlagraph Auloposilive Paper is bringing to iiid 

rial whicli you, or your local blue- 
printer, can process quickly . . . 
economically ...at low cost. Mail 
coupon today for free Ixuiklel! 
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jR 

! 
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Raindrops can do a lot of damage — especially when you meet 
them head-on at the speed of sound. Dust particles can 
be equally harmful when they blast the leading edge of an 
airplane wing in high-speed flight. 


Guarding Stratojet skin 
against bruising speeds 


Shielding airfoil surfaces against these conditions required a 
specialized type of coating that would be super-tough, yet flexible 
enough to “roll with the punch” of rain and dust. 



3M's solution to this problem was a rubberized plastic coating 
known as “Corogard” No. 14. When this material was 
sprayed on the airfoil surfaces of the Boeing Stratojet, it formed 
a light-weight, long-lasting finish that could be quickly 
applied on the production line. 

See what adhesives can do for you . . . 

Developing special-purpose products to solve problems such as 
this is part of our job at 3M. To find out how 3M aviation 
products can work for you, call in your 3M salesman, or write 
Dept. 112, 411 Piquette Avenue, Detroit 2, Mich., for a 
16-page bi'ochure showing actual applications of our products. 


MINNESOTA MINING AND MANUFA<TURING COMPANY 

ADHESIVES-COATINGS-SEAIERS 







T^early every clay the valuable services of military and commer- 
il cial helicopters make newspaper headlines. But one contribu- 
ting factor never meets the eye ... the continuous efforts of De- 
sign Engineers to improve helicopter performance. For example, 
the Model 47 Bell Helicopter. Its smooth power delivery and con- 
trol characteristics are improved by the Lord Mountings used as 
standard equipment on the upper engine basket and lower sprags 
shown in these close-up photos. Combining the experience of 
Lord Engineers with that of airframe and engine designers results 
in the more nearly perfect and economical operation of military 
and commercial aircraft. In like manner the machines of business 
and industry are improved. You are invited to consult with us on 
the control of vibration and shock to improve the operation of 
your product. 


Sealed Solenoid 

,\ new series of licniicticalK' scaled 
solenoid contactors of high ampere rat- 
ing has been developed by Guardian 
F-fectric Mfg. Co. to meet increased 
power requirements of jet aircraft. 

The 50-to-250-amp. units are suitable 
for 120C ambient tenipcratiuc opera- 
tion and meet resonance requirements 
for all jet-powered planes, Guardian 

Tlic niamifacturcr claims the solen- 


//eae^i^uar/efs 

VlBRATIOM COI^TROL 


Leak Tester 


A hydrostatic check stand for testing 
leaks in small castings and intci-drilled 
passages in various components has 
been developed by Planet Products 

A poppet type four-way valve is used 
for evacuation, as well as filling, of a 
cavity. Pressures up to 1,000 psi. are 
provided 1^’ an aircraft-type han3 pump 
which delivers about one cubic inch 
per stroke. The pump is supplied from 
a 5-eal. reservoir built into the bottom 
of the test stand. A needle valve in the 
system maintains pressure o\'er a long 
period of time, the firm says. 

^aiiet Products Corp.. 6305 War- 
rick St., Cincinnati 27, Ohio. 


VIBRATION CONTROL MOUNTINGS 




on the upper engine basket 
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DON’T MISS THIS OPPORTUNITY 


rttidenli evparienc* littla dlfficvlty in finding lulrobi* 
liouiing. 


* Opportunity for "in plant" graduata 


COIMVA.IR* 
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THERMODYNAMICS 
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SERVO MECHANISMS 
APPLIED MECHANICS 
AUTOMATIC CONTROLS 
REACTOR ENGINEERING 
ELECTRONICS SYSTEMS 
OPERATIONS ANALYSIS 


olds have been tested for shoebs of SOG 
and higher, 

The 50-amp, solenoid is diieetly in- 
tcteliangcable with current 10- and 25- 
amp. sealed power-relay or time-relay 
units. Models of 100, 200 and 250 
ainp, are interchangeable with AN3350 
and AN3370 contactors- 

Guaidian stresses the nigged design 
of the solenoids, saying they are built 
to withstand severe punishment while 
being installed. 

Guardian Electric- Mfg. Co., 1621 
W, Walnut St.. Chicago 12. 111. 


ALSO ON THE MARKET 


Tapping blind holes is said to be 
speeded and simplified with Hypertap. 
a lubricant in solid stich form which is 
inserted in hole prior to tapping. It 
peniiits use of finishing or buttnniing 
taps at start of operation and cutting 
to within 11 threads of the bottom 
without baching out to remove chips. 
Instead, these are continually ejected 
in the lubricant which exudes up along 
the flutc-s in the tap and out of the 
hole under pressure. Destiny Products 
Co.. 2970 W. Grand Blvd., Detroit 2. 
Mich. 

Molykotc M-55, a colloidal .suspension 
of molybdenum disulfide in a synthetic 
fluid, has been developed as an extreme 
bearing pressure additive for force-feed 
lubricating systems by Alpha Corp., 
Greemvich, Conn. 

Molynamcl Iiard surface paint, utiliz- 
ing the anti-friction qualities of molyb- 
denum disulfide, can be used on chutes, 
work tables, drill presses to make a 
slippery bearing surface where heavy 
weights must be shoied around. The 
Lockery Co., Southampton, fJ. Y. 

Electrode cuts metal twice as fast with 
same heat input as comparable equip- 
ment. with somewhat more splatter 
the only disadvantage, according to dc- 
lelopcr. It may be used On steel, stain- 
less steel, iron, cast iron, copper and its 
allois, and nickel and its allovs with 
either a.c, or d.c, All-State Welding 
Alloys Co, Inc., White Plains, N. i. 

Rolling fixture that checks size, eccen- 
tricity and roll smoothness of cluster 
gears and similar types having integral 
shafts and centers has been announced 
by Michigan Tool Co., 7171 E. Me- 
Nichols Rd., Detroit 12, Mich. 

Machine bundles metal scrap, such as 
wire and strips of material, into com- 
pact cylinders up to 24 in. in length 
and diameter for easy handling, ship- 
ping. and remclting. McLanahan and 
Stone Corp.. Ilollidaysburg, Pa. 
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PROSPERITY IN THE USA: 
How Wealthy Are We? 


Again, how prosperous are the people of the 
United States? 

This is the third of a series of messages de- 
voted to this crucially important and much- 
debated question. The first two messages dealt 
with what has been happening to our national 
income, both in terms of its growth and how 
it is divided among individuals. 

This third message deals with what has been 
happening to the resources — factories, farms, 
mines, and equipment of all kinds — out of 
which income is created. It deals with what 
economists call our wealth. 

It is possible for a nation to enjoy apparent 
prosperity for a time by rapidly exhausting its 
resources. But to sustain prosperity over the 
long pull a nation must see that its wealth is 
not dissipated. Hence what is happening to our 
wealth now is a harbinger of what is going to 
happen to our prosperity later on. 

How Wealth is Measured 

It is often asserted that the most vital ele- 
ment in a nation’s wealth is its people. There 
is a lot in this idea. For example, the full value 
of a country’s hospital and surgical equipment 
depends on its physicians and their skill in 
handling the equipment. 

However, no one has ever devised a satis- 
factory way to put a value on human beings. 


So people are omitted from calculations of 
national wealth. So, too, is military equipment. 
It is regarded as basically destructive and 
hence not a real addition to wealth. Otherwise, 
the wealth of a nation is calculated in terms of 
the doUar value of its physical resources. 

The following chart shows the wealth of 
the U. S.A. at various intervals during the 
past 50 years. For the period through 1948 the 
figures come from a pioneering study by Ray- 
mond Goldsmith of the National Bureau of 
Economic Research, which is widely regarded 
as the foremost organization in its field. The 
figures since 1948 are estimated. To remove 
the effect of price changes, all of the wealth 
figures are calculated in 1929 prices. 



not been increasing as steadily as it did during 


33 


earlier periods. Indeed, in 1946 our total na- 
tional wealth was actually less than it was in 
1929, Only in the last six years have we been 
able to make any consistent additions. 

Even these gains are less impressive when 
the growth in our population is taken into ac- 
count, as illustrated by the following chart. 



nation’s wealth is divided by the population, 
we are slightly worse off per person today 
than we were In 1929. This is the case in spite 
of the large additions to our national wealth 
since 1946. 

Depression and war are the two principal 
reasons we have made no progress in increas- 
ing our wealth per person since the 1920s. The 
depression brought mass unemployment and 
greatly reduced production which ruled out 
any increase in wealth. During World War II 
and again during the post-Korean mobilization 
program, U. S. production has reached new 
peaks. But a considerable portion of this rec- 
ord breaking output has been in the form of 
military equipment, which is not included in 
an accounting of national wealth. Consequent- 
ly, we have been unable to regain the level of 
wealth per person which we had in 1929. 

A Brake of Prosperity 

What does this failure to raise our wealth 
per person mean? It means that we have fewer 


resources with which to create income for each 
individual. It means that we have made no 
progress in the crucial task of assuring future 
increases in prosperity. 

As the second editorial in this series demon- 
strated, we have gone so far in equalizing in- 
dividual incomes that "the possibilities of in- 
creasing the income of the rest of the people 
by ‘soaking the rich’ have largely disap- 
peared.” From now on the only promising way 
to increase our individual incomes is to in- 
crease our national earning power. 

During the past four years it has taken 
about $3.60 of national wealth to yield $1 of 
income after taxes. This is a low figure for 
the wealth needed. Prior to World War II 
there were long periods when it took at least 
$5 of national wealth to produce $1 of national 
income. The experts in this field are by no 
means certain that it will not again take $3 
rather than $3.60 of wealth to increase income 
by$l. 

But let us assume that $3.60 of wealth will 
suffice to provide $1 of income in the years 
ahead. If by 1960 — seven years from now — 
the income of the average Aunerican is to be 
increased from about $1490, where it stands 
at present, to $2000, we must add $310 billion 
to the national wealth. This is nearly three 
times as much as we have added to our wealth 
since theendof World War II, seven years ago. 

Because we have made large additions to 
our productive equipment in recent years, 
fears are frequently expressed that we shall 
soon be plagued by an excess of such equip- 
ment. But the facts about our national wealth 
do not support this conclusion. They indicate 
that we still have ahead of us a tremendous 
job of increasing our resources if the Ameri- 
can standard of living is again to resume the 
steady climb which was interrupted by de- 
pression and war. 


MtCraw-HiH Publishing Company, Int, 


CHALLENGING 
JET PROBLEMS 

FOR 

CREATIVE ENGINEERS 

• Reducing jet engine test and weight by using plastics. 

• Developing materials capable of withstanding 2000 degrees F. 

• Designing lightweight, reliable electronic control circuits. 

• Increasing air flow through a fixed diameter compressor. 

These are typical problems that General Electric engineers 
face and solve in the design end development of new and 
advanced aircraft turbojet engines at Jet Center, U.S.A. 
near Cincinnati, Ohio. 

The solutions to jet engine design problems depend upon 
imaginative minds. Keen analytical thinking and vision 
are "musts” in this rapidly-advancing field. 



TURBOJET ENGINEERS — Future jet problems at G.E. 
need the taowledge, creative thinking, and stamina of keen- 
minded engineers. Independent thought coupled with joint 
endeavor produce new and better jet engines. 


If these are the challenges you seek, your opportunity is 
available with G.E. at Evendale, Ohio, headquarters for 
General Electric’s Aircraft Gas Turbine Division. 

Here you will be part of the great and growing American 
jet engine industry that C.E. pioneered just 10 years ago! 
You wiU work with other top creative engineers who are 
probing into the vast unknown areas of jet propulsion. 


General Electric in the jet 





Positions are available at West Lynn, Mass, and Cincinnati, 
Ohio. Please do not apply if your best skills are being used for 
vital defense work. Send your resume to: Technical and Super- 
visory Personnel, Aircraft Gas Turbine Division, Dept, A. 


GENERAL® ELECTRIC 

P.O. UOX l»» CINCINNATI IS, OHIO 



IN NAVY BLUE — New fighter for the Navy’s carrier 
fleet is Ihe North American .FJ-2 “Fury.'’ Powered by a new 
model of the combat-proved 147 engine, this Navy fighter 
will be a potent part of America’s air arm. Among other 
planes powered by C-E jets are Boeing’s B-47 Strotojet 
bomber, and North American’s F-S6 Sabrejet fighter and 
F86-D Sabrejet Interceptor. 
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AIR TRANSPORT 


Airfreight Carriers Pool Their Prohlems 


New Airfreight Association 


Two domestic certificated all- 
frciglit airlines and four intcnia- 
tiomil iionskcd operators agreed last 
week to set lip a full-scale "Transport 
Ait Group" association in \\'asliing- 

Tlic two domestic carriers: 

• Flying Tiger Line. Certificated for 
seliediiled service bctivecii industrial 
North, Midwest. Northwest and Cali- 
fornia; is a Pacific airlift contractor. 

• Slick Airways. Certificated for 
scheduled service between industrial 
North. Xfidwest, Texas and Califor- 


cific airlift contractor also . 

the U. S. anel was a domestic freight 
nonsked carrier until I14S. 

• Oserseas National Airwavs. Pacific 
airlift contractor. 

• Seaboard & Western .Airlines. 
Operates large-scale coiiimcrcial air- 
freight senicc from the U. S. to 
Miiropc and Near K;ist plus Pacific 
airlift and other cargo and passenger 
contracts abroad. 

• Transocean Air Lines, h'lys .lir cargo 
anniherc in world and scrscs Pacific 
airlift; also has many varied aviation 
scrs'icc and nonaviation interests in 
the U. S. and .abroad. 


• Six line.s set up ‘‘niiiltial 
benefit” transport group. 

• Slick Airways president 
heads new organization. 

Leading airfreight carriers last week 
took first steps toward setting up an 
actiic trade association. pl;in to 

make it somewhat companiblc to the 
combination passenger-cargo lines’ Air 
Transport Assn., whose members often 
are business rivals of freight carriers. 

Representatives of six carriers meet- 
ing in Los Angeles appointed air cargo 
engineer L. R. Hackney of Lockheed 
Aircraft Co. as executive licc-presidcnt 
to head the new airfreight association. 
And four carriers at this founders meet- 
ing committed funds for Hacknev to 
organize a staff and headquarters in 
Wiishington, starting this week. 

Chief aims: "To promote recogni- 
tion of the independent carrier" and 
"exchange technical and economic in- 
formation for mutual benefit." Name 
is to be Transport Air Group, signifv- 
ing that the major aim is to show de- 
fense officials the contracting and re- 
serse mobilization potential of the air- 
freight industry. 

► Founders— The founding companies 
are the hvo largest certificated all-freight 
carriers. Flying Tiger Line and Slick 
Airways, plus four of the biggest non- 
certificated, nonschednied airfreight and 
Pacific airlift contractors; California 
F.astcrn Airways, Overseas National Air- 
ways. Seaboard & U'estern Airlines ;md 
Tratisoecan Air I.incs. 

California Kastem and Seaboard ha\c 
not yet dcfinitch’ committed themselves 
to [Mtticipatc, aitliough the\' helped or- 
ganize the program- They signified that 
they probably will join in active support 
of the association later. 

Attending the final Los .Angeles or- 
ganization meeting; Slick Airways presi- 
dent 'Ihom.as L. Grace; Fhing Tiger 
president Robert W. Prescott; Over- 
seas National president George W. 
Tompkins; 'rransnccan executive vice- 
prcsicknt Sam L. Wilson; California 
Ifastern vice president and genera! 
manager Robert E. Caskes and Sea- 
board’s Pacific man.igcr. F. Robert 
Warner. 

They elected Grace as president, but 
he told Aviahon Wef-K that Hacknev 
will act as chief operating executive 


of the association. Tlicy also elected a 
tentative slate of directors— presidents of 
five of the six founding companies; 
Grace, Prescott. Tompkins, Samuel |. 
Solomon of California Eastern and Ot- 
s'is M, Nelson of Transoccan. 

> Organization— Initial financing of 
TAG provides for a SI .000 stock pur- 
chase h\ cacli member, plus S300 a 
month in flat dues, fridiistry observers 
expect tiuit additional monthly iray- 
iiicnts will be pro-rated on a fixed 
percentage of memhers' |)rior-ycar 
transport revenue. Ihe usual formula 

President 'lliomas L. Grace told 
•Avi.viiox W’ekk that the founders ex- 



L. R. Hackney 


|jcct that other independent carriers 
will conic into the association. 

► Association Program— llic association 
annomiccmcnt s;iys it will work full 
time in the joint interest of its mem- 
bers to; 

• Promote recognition of the independ- 
ent air catiter as a “vital instrument 
to the sccurih' . . . and economs” of 
theU.S. 

• Promote “better understanding of 
the benefits to botli military and civil 
agencies b\ providing flexible air charter 
;ind all-freight air scrs-ices in both do- 
mestic and international operation." 

• Pool technical and economic informa- 

• Desetop air cargo equipment and 
])lanes. as well as specialized operating 
standards and regulations. 

Fulfillment of all these aims entails 
acti\c promotion with a number of 
gos’crnmcnt agencies in Wjsliington, 
including militan-. commerce, CisiT 
.Acronanties Board. Cisil .Aeronautics 
.Administration and Congress, a A\'ash- 
iiieton official of one of the members 

Previously, members base been deal- 
ing separately, and often iiieffectisclv, 
nith these agencies, lie said. Sometimes 
rival aims of tlic better-organized Air 
Transport Assn, and its members have 
unset the TAG carriers' indis’idual 
efforts, he added. 

Here arc some projects cited b\- a top 
cargo airline official for activitv b\' the 
ncss' assoeiarion through kev govern- 
ment agencies: 

• Air Force. Some cargo operator aims 


AVIATION WEEK. Ftbruair 2 . 



tion from mail pay, so there won’t be 
any question in Congress' mind what it's 
voting in direct subsidy of tire passenger 

Xext, he savs, airfreight operators 
want to amend the Civil Aeronautics 
Act to allow shipment of mail parcel 
pr3st at cargo rates on independent as 
well as certificated passenger lines. 
Third, the association will try to get 
prototjpc aircraft development appro- 
Ijriations through Congress. 

U.S.-Brilish Talks 
Seek Jet Standards 

Rcprcscntatis'cs of Ci'i! .Aeronautics 
.\dinmistration. State ncparlincnt. 
Civil -Aeronautics Board .ind the British 
.Air Registration Board began discus- 
sions in Washington l<i«t ^^eck aimed 
.It formulating imititall\ satisfactory 
■taiidards for certirreation of commercial 
let traiisprirts. 'Ihc talks arc expected 
to continue for about two weeks. 

British reprcscntiitii’cs offered a con- 
'idcrablc volume of technical data on 
I'oiiimtrciiil turbine-powered airliners 
built bv British manufacturers and 
operated by British airlines. U. S. 
representatives indicated they expect 
to explore fulli- the present U. S. 
proposals for .-lirworthincss require- 
ments for the operation of de llaviiland 
Comets hv U. S. flag airlines- 

riie distrtssioiis arc aimed, accord- 
ing to C.A.A spokesman, at eventual 
agreement on airworthiness standards 
that will lead to reciprocal certifica- 
tion of jet airliners similar to agrec- 
mciit.s altcadv reached on certification 
of piston-powered transports. 

► P.A.A Comet Certification— Present 
discussions were triggered by a clause 
in the Pan .American .Airwavs coiitract 
witli de llaviiland IlKterprisc, Ltd.. 
specifying the British must take step.s 
to insure U. S. certification of the 
Comet 5 before Mar. 31, 1953. Tlic 
current British mission to ^\'ashing- 
ton is offered as es idonce of good faith 
m fulfilling the Pan American contract 

.Although the immediate problem of 
tliK .Anglo-.Amcrican talks is certifica- 
tion of the Comet 3, it is believed that 
airwortiiiiicss problems of tlic Vickets- 
.\rmstrongs Viscount turboprop trans- 
port also will be considered. Tlic Vis- 
count lias been .sold to foreign flag 
airlines that will operate into U. S. 
terminals. 

Participating in the talks for the Brit- 
ish Air Registration Board are R. K. 
Hardingham. J. C. M, Pardoe. R. H. 
\Varde, H. C. Black, and F. W. .Aiis 

U- S. representatives are Charles 
Horne, CAA administrator; Fred B. 
Lee, deputy CAA administrator; Fr- 
nest Hensley, head of the CA.A Office 


arc to; convince budgetcers and Ait 
Materiel Command of the economy 
of cargo and troop iiiuseiiicnt hi- in- 
dependent carrier; gain policy xu|)port 
for lease of more planes and equip- 
ment to ciimiuercinl oper.ators; plug for 
finaniial sitppurf for eominercial cargo 
operator.s to develop and bus specialized 
cargo planes niul equipment as a ilc- 
selopinciit proicct and as a cheap w-as 
to increase teserse airlift for iimbili/.i- 
fion. 

• Defense, all agencies. 'I .AG will use 
the same arguments to seek more active 
support of the niilitarv clepartmeTits for 
the carriers' certification In G.\B. 

• CAB. Slick and I'lsim' Ti-er s^sk 
renewal of their temporars certificates 
next I car, plus extension of their 
operating authoritv and routes, Tlic 
nonsked members also hai'e applica- 
tions for certificates- Two inaior eases, 
the trans-Atlantic freight case and trans- 
pacific route ease, are tciitativclv 
scheduled for ClAB decision this s'car. 

The freight lines, backed br Post 
Office Departinent, seek amendment of 
their certificates to permit bulk 
carriage of mail and air express at 


paced with the 4.3 cents and more now 
jxiid piissenger lines for their "first 
available plane" scrs'ice. 

icpresentation at C.AB, aimed toward 
adapting economic and safety regula- 
tions to the specialized problems of the 
.ill-eargo operator. This includes the 
current conflict between Boaicl policy, 
insisting on a niininnim tariff for con- 
tract operations, and mililats policy, 
requiring competitive bidding. iC.AB 
six>n limy |)roposc to exempt large, loiig- 
Ivrni militar; contract bidding from 
t.iriff filing requirements, but that is 
lint let determined. 1 

• Routine safets promotion, in- 
form.ition and technical scrsice will be 
sup|5lied members b\ T.AG. as has 
been done b\ .ATA for its members 
for mam scars. .At C-A.A, as at CAB, the 
new association wall seek more recog- 
iiilioii of c,irgo operators’ special needs 

• Congress. "" c' "unt to be on guard 

ing," an aitfrciglit carrier official said. 
"First and foremost is siibsidi- separa- 
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of Aviation Safety; G. W'. Haldeniaii, 
head of the CAA Jet Transport Studs 
Group; Omer Welling, acting head of 
the CAA Engineering Dlsision, John 
Chamberlain, ncad of the C.AB Safetv 
Bureau; and Henry T. Snowden, State 
Department. 

United Keeps 500-Ft. 
Ceiling at Youngstown 

United .Air Lines still is keeping a 
300-ft. ceiling limit at 'I'oungstosvn. 
Ohio, Municipal Airport, put into effect 
for U.AI. flights when the Anny Corps 
of Engineers crerffed a l46-ft. water 
tower on the field, .AviATtoN \Vei:k 
learned last week. 

'llie U.AL mininuim is being contin- 
ued as a safety ptccaiilion despite the 
fact Cis’il .Aeronautics .Administration 
has notified the Youngstown Airport 
that a waiver has been issued and that 
the C.A-A minimum has been lowered 
to 400 ft.-the minimum ceiling before 
the tower was erected. 

CA-A’s action restoring the 400-fl- 
minimum instead of insisting that the 
-Army and Air Force comply with full 
safetv precautions at the airport has 
come under fire from pilots and avia- 
tion users of the A'oungstown field 
(AvunosWEEK Ian. 26, p. 15), 

► .AT.A and ALFA Action— .A spokes- 
man for tlic Air Coordinating Commit- 
tee told .Aviation Week tliat a sup- 
plcinentarv memorandum liad been 
issued by the Regional Airspace Com- 
mittee at Chicago, correcting minutes 
referring to the tower to meet criticism 
from Air Transport Assn. 

Tire correcting memo which they 
issued pointed out that ATA and 
•Air Line Pilots Assn, did not concur 
with the rccommeiirbtiou in the orig- 
inal minutes. 

The spokesman said ATA had taken 
a position consistently opposing the 
tower at .Airspace Sub^nimittcc meet- 
ings in A\'ashington and at the regional 

He said the CAA regional office at 
Chicago and the Washington Airspace 
Subcommittee would be receptive to 
any further discussions on the A'otmgs- 
town tower situation so long as thev 
were not merely a repetition of those 
complaints which had been previously 
voiced. 

New Airport Service 

A speedy bus service linking Newark 
Airport with the Port of New York 
Authority bus terminal at 41st St. and 
Eighth Avenue has been set up by Pub- 
lic Service Interstate Transportation Co. 
of Newark, N. J. 

The 45-passengcr vehicles used in the 
operation cover the route in 20 minutes 
nonstop. 



If's OepenMle 9nd If's Safe! 

In 1953, more people will fly more places using more depend- 
able NARCO Omni installations than all other makes combined! 

NARCO Omni oulsells all others in the field. It is built to fit 
your plane. It works better and costs less than any other VHF 
Omni installation. 


Whether you arc a dealer or an owner — join the switch to 
NARCO! Your NARCO Distributor listed below will be glad 
to help. Call him today! He's a good man to know. ^ 
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Acceleration Timo Constant 0.003 second 

Torque-to-inertra ratios in the order of 1 0^ to 1 0^ seconds 


The integrating motor is fitted with 
5 watt potentiometer. Special output 
tomer requirements, 

SO KSOWS MOTOR 

Immfdlalt Oponlngs lor DIIAPTSMCN 




Modern chair line for your airline 


■e>°raoo 


ROYAL METAL MANUFACTURING CO. 


Alaskan Noiisked 
Pushes Court Fight 

.•\ii Trimspott .Lssociatcs, liic.. .Maska- 
ScatHc noiiskcd, lias one Iasi cliance to 
get Supreme Court review of tlic Civil 
.Aeronautics Board decree putting the 
compant’ out of bu.sincss foi flying more 
often than allowed under CAB’s eco- 
nomic restrictions. 

If president Amos Ilcacock wins a 
ret icw of his cast, it may open the wav 
tor broad court study of the Hoaid's 
power to restrict business volume of 
nonskeds on specific riintes. 

AA'hethcr the court reviews the case 
depends on possible change of mind 
In one of the sis justtces who refused 
turisdictioii of a eircriit court decision 
ag.iinst Ilcaeork's coinpiiny. It takes a 
sole of four justices to grant certiorari 
(res'icw of the case), and three— iustites 
Black. Douglas and Rced-hase favored 
such a mosc. If one other lustice rules 
favorably on the plea for rehearing the 
petition for certiorari, it clears the way 
for review of the case. 

► Still in Business— Meanwhile. .-vr.A 
coiitimics its operations pending the 
outcome of court action on his petition 
for reheating. 

"WVre still ill bu.siiiess. " savs Ilca- 
cock. "If one more justice bclics-cs this 
is an important enough case, it will 
swing tlic court over to iie-ar the non- 
sked airlines' case.” 

.Air Transport Associates claims this 
ease is vitalh iinpottaiit. Ilcacock sass. 
"Few operators in this SlOO-million 
liusiiiess of irregular air traii.sportation 
can continue existence on common 
conmiercial carriage if C.-\B finally wins 
absolute court sanction of its present 
regulation.” 

ilcacock, who also is founder and 
president of the non.skeds' -Air Coach 
Traiis|)Ort .As.sn.. long hits eliidlciigetl 
the anthorily of C.AB to put an arbi- 
trarv ceiling on business volume of eom- 
pitnies on specific roofes. once the 
Board has granted them operating an- 
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U. S. lo Aid Italy in 
Air Traffic Control 

Frank J. hfonaco of Cisil .Aeronautics 
Administration's Intcraatioiial Region 
office in New York heads the seven- 
man mission which left for Italy Jan. 20 
to assist Italian ait traffic controllers in 
.'taiuiardiaing their operations. 

Assigned bi- Charles F. Home, C/A.A 
administrator, in cooperation with the 
Mutii.ll Secutitv .Agency, the mission 
will spend a year in Italy putting into 
effect .Amtne.in techniques and pro- 
cedures in air traffic control. AA'ith 
headquarters in Rome, the American 
mission will concentrate on obtaining 
standardiMtion in air traffic control at 
Italian airports. 

Other members of tlic C.A.-A mission: 
Fred F. Starr. Chicago; Francis M. Fin- 
nan and -Alfred P. Riceio of the New 
'York Air Route Traffic Control Center; 
Patsv I- Filippelli of the Pittsburgh 
ARtC: Bernard H. Canipagna of the 
ARTC tower at Hartford. a;id Dominic 
J, Rosi of the AA'asliington .ARTC cen- 
ter. 

Douglas; Reports on 
Jet Liner Progress 

Donald W . Douglas, president of 
Douglas -Aircraft, says his company iv 
making "most satisfactoiy progress" in 
developing a jet-powered airliner that 
will fly faster than 560 mpli. and carrv- 
mote than 60 passengers. 

He foreeast.s that the day is “not ton 
far awav" whc;i new Douglas jet trans- 
ports will be flying. 

Douglas says he is not excited or wor- 
ried bv speculation that tlic .American 
aviation industiy cannot catch up with 


Clresit Britain in production of coinmct- 
eial jet aircraft. 

"When wc ate ready to deliver )Ct 
Iransport.s. tlicy will be able to make 
monev as well' as hc.idhncs.” he says. 
"Amcnean-bnilt air transports today 
dominatc the world because we have 
always produced airplanes that can pro- 
duce' profits for their owners. 

“Our airline operators prefer a few 
lines of small type in the incoinc coV 
umns of the financial page to just big 
type on the front page.” 

' 'Die aircraft comi>anv president pre- 
dicts that tire race to develop the best 
jet iiirlinct will not be won by tlic first 
to start produetion- 

"W'lien our new jet liners zoom into 
tlie skics-aml that should not be loo 
far awav-thev will flv at speeds of more 

than ifiO mpli carry in c.xccss of 60 

passengers and be capable of crossing 
the United States iii four liours or fly- 
ing across any ocean or continent non- 
stop.” he says. 

KLM Traffic Up 

l.\frC/.iw-nilI World .Vcwsj 

Ainsterdam-Dr. Albert Ple.sman. 
|ircsident of Kl.M Royal Dutch Air- 
lines, says higli-density'scating on the 
carrier’s North Atlantic routes largely 
was responsible for a considerable in- 
ctcilsc m total passenger traffic last 

KLM carried 51S.OOO jxisseugers in 
1952, approximatelv 20,000 more tlian 
1951. 

Plesman also announced a planned 
expansion of the KLM fleet this year 
and during 195-1 by piireliasc of 21 
new aircraft, bringing flic airline’s 
total to 95 transports ,it the end of 
the two-y ear program. 



AIRLINES SALUTE PRESIDENT EISENHOW ER 


In recognition of the 50.505 mi, he llcw 
on U. S. scheduled airlines w'hile making his 
historic election c-ampaigii. President Dwight 
D. Eisenhower receives a conimcniorative 
plaque from the .Vir 'I'rnnsport Assn, of 


.Ameriea. From left to tight; l/niis S. Kelly. 
.Vinciican Express Co. assistant v-ice presi- 
dent; D. Walter Swan. United -Ait l.ines 
assistant to the president; the Picsidcnt, and 
Stuart G- Tiplcm, .AT.A general coimscl- 



Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
islerested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 

North American Extras — 

Salaries eommensuraie with ability and 
experience • Paid vacations • A grow- 
ing oigaoizaiion • Complete ernployre 

ousts « Six paid holidays a year • Fin- 
est facilities and equipment • Excellent 
opportunities for advancement * Group 
insurance including family plan • Paid 
sick leaveeTransporiation and moving 
allowances * Educational refund pro- 
gram •Low-cosi group health (includ- 
ing family) and accident and life in- 
surance • A company 24 years young. 

Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American, Include a summary of your 
educatioa, background and experience, 



NORTH AMERICAN 
AVIATION, INC. 

Ptpt, TO, Cnginearing Partennel Office 


let Anselei 45, Calif.; Columbus 15. Ohie 
HorlS .4mrrtcim Htu BulU More Airplanes 
Than Any Other Company In The World 
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Damon Galls Present 
Jets Uneconomical 


Trans World Airlines president Ralph 
Damon says his carrier has "no present 





Flying T, 



El-Al Plans New Fleet 

Tel-Aviv— Israel National Airline 
planning a multi-million-dollar program 
aimed at putting into the air by 1954 
le up of jet liners, Lock- 
instellalions or Douglas 

°rEi.A 

aeli government for a 
0 finance the program, 
airline will be reduced 



New African Airport 

fMcCraw-Hil) World News) 
lohannesbntg— Proposals are being 
made for an alternate all-neather airport, 
probably at Salima, a railhead of the 
western shore of Lake Nr-asa. The field 
would complement the present terminal 
at Chileka, 11 miles from Blanhre in 
Nyasaland- ConstrucKon of the new 
terminal would mean that planes from 
Nairobi and Salisbury could dispense 
with the present practice of carrying 
large fuel reserves tor use in the event 
that the present terminal became 
weatliered in. 
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DOUGLAS AIRCRAFT COMPANY, Inc. 
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1 

Professional 

Services 

ENGINEERING 

REPRESENTATION 

Dignified presentotion of your product to 

MAX DAGGETT, JR. 

nofor vest coast and midvest aircraft and 
accessory monufocturers by old litre com- 
pony with outstanding sales producing es* 
perience. All replies confidential and 
prompt within 48 hours, 

RA-87Sy, ATlallnn Week 

The S K Engineering Company 
AIRCRAFT STRESS ANALYSIS 

AIRCRAFT PARTS WANTED 

Ineludinfl ihsr anwlncs, ihor lupmlilon tnd^r,. 

AIRCRAFT COMPONENTS INC. 
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tngineering to research, development, 
KEY to SOLID SUCCESS at 


ipply CKEATlVt. 
and design 


GOODYEAR AIRCRAFT CORPORATION • 1210 Massillon Rood, Akron 15, Ohio 
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ElECTRDHICS ENGINEERS 
WANTED 

SOUTHERN CALIFORNIA 

AmactlT* oppoTtuDltlM olf»ri4 to 
Engin««n oxpoiioocod Lo and quail- 
lied to detiqn olieTall Ilnoh on- 


A REAL 
OPPORTUNITY 

Por 

FLIGHT RESEARCH 
CHIEF ENGINEER 

A leading East Coast ntanufac- 
rurer of airborne electronics equip- 
ment has an opening for a Flight 
Research Chief Engineer. 

If you have an engineering de- 
gree, at Icost 2,000 hours in multi- 
engine aircraft, a skill and desire 
for instrument flying and the right 
personality, we have a real oppor- 
tunity avoilable. 

Please send resume 
of experience to: 

P-6729, Aviation Wock 
530 W. « Si., New York 36, N. Y. 


AIRCRAIT RADIO TECHIIICIANS 
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at Lockheed than eight 
hours' work a day. 
There's the friendly 
spirit of progress— of 
getting things done — 


that 


naket 


much more stimulating. 
There's the better life 
you live— just because 
you live in Southern 
California. There’s the 
future that offers you 
and your family security 
and advancement with 
the leader in aviation. 


To forward looking engineers: 

Lockheed in California 
offers you a better future 

in a better place to live 


J 
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CHANCE VOUGHT AIRCRAFT is looking for a man 
who will welcome the challenge of a program that includes 
high performance fighter aircraft and guided missiles. He will 
of necessity have at least eight years of applicable experience, 
the most recent in aircraft in a position where he was able to 
demonstrate his capabilities for leadership. Formal engineer- 
ing training is desirable but not essential if ability is proven 
by past performance. 


CHANCE VOUGHT AIRCRAFT, a leader in naval air- 
craft design and manufacture for over 35 years, is located in 
the fast growing Dallas area. You will enjoy the mild climate 
that provides year around outdoor activity, recreation, and 
sports and makes for pleasant, healthful living. Housing is 
plentiful and schooling for children in all surrounding areas 
has kept abreast of the demand. Additional information will 
be sent on receipt of your resume. Write: Chance Vought Air- 
craft, Box 5907, Dallas, Texas 

Chance Vought 
Aircraft 



Dallas, Texas 



96 


AIRCRAFT 

STRESS 

PROJECT 

ENGINEER 

FOR OUR 

JET FIGHTER PROGRAM 



MIDWESTERN LOCAnON 
SEND NOW— (tiU delalls o! your 



YOUNG ENGINEERS 

WANTED 



P6741 Avi.lioa Week 
J30 W, 42 Si. New York 36, N. Y. 


AIRCRAFT INDUSTRIAL ENGINEER 





UNUSUAL 

OPPORTUNITIES 

con be found each week in the 

SEARCHLIGHT 
SECTION OF 

AVIATION WEEK 
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SEARCHLIGHT SECTION 



KEY DESIGN 
POSITIONS 

for 

ENGINEERS 




ayes 


IN 

HEATING AND VENTILATING 
POWEftPUNT 
HYDRAULIC 

ELECTRICAL AND RADIO 

FOR MEN WITH 
AIRCRAFT EXPERIENCE 
AUO 

POSITIONS OPEN FOR TECHNICAL 
WRITERS AND ILLUSTRATORS. 


Engineers 

OTHER TECHNICAL PERSONNEL 

KleeM 

DALLAS TEXAS 


AERODYNAMICS 
POWER PLANT 
ELECTRONICS 
STRESS ANALYSTS 
SERVO MECHANISMS 
STRUCTURES 


CONTROLS 
WEIGHT CONTROL 
LIAISON 
MECHANICAL 
MATERIAL PROCESS 
LOFTSMEN 


HOUSING AYMUBLl ■ TRAINING fACILITIlS - PINSION PLAN 
PAID VACATION & HOLIDAYS ■ GROUP INSURANCE 
SXCeLLSNT WORKING CONDITIONS 



AN INVITATION 
TD YOU TO GO 
PLACES WITH 

Fairchild 


ojiporlunities for advan 
and a high alarlingealai 
you al XAiBCMlLn, Ve ha\ 
lugs right now for tiualified' 
gineera and designers in 
phases of aircraft nianufuci 


Paid vacations, liberal health 
and life insurance coverage. 

S*day, JO.hour week as a base. 

Premium is paid when longer 
work week is scheduled. 

^FAIRC^HiLD^ 

HAGERSTOWN, MARTIANO 
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FORMER 

EASTERN AIRLINES 
DOUGLAS DC-3^ 

AVAILABLE FOR LEASE 


We hare aToilable ioi iimnedlate lease to corporations and air- 
lines DC-3 Passenger and Cargo Airplanes- These oircrcdt are 
luUy equipped for scheduled airline operation. Executive versions 
also available- Call on us lor more information on the advan- 
tages of leasing. We can give you all the advantages of owner- 
ship without large capital expenditure. Let us show you the 
advantage of our corporate leasing plan. Our 20 years ol aviation 
knowledge is at your disposal. Airplanes available for inspection 
at our Fort Wayne or Miami, Fla., base. Available with Wright 
or P & W engines. 


BHANCH: 

Miami, Fia. 
P. 0. 8ax 215 



MIAMI 

Phone 

64-4364 


TOOLS • TOOLS 

PRATT & WHITNEY 

Large Stocks 
for 

All Model Engines 

Write tor Catalog 

MORCO TRADING CORPORATION 

Office & Warehouse 
8733 WEST THIRD STREET 
LOS AHGELES 48, CALIFORNIA 
CABLES: "MORCO LOSANGELES ’ 


Immediate Delivery 
CORPORATION OWNED 

LOCKHEED LODESTAR 

1350 H.P. paw 1830-94 Eng. 
Padafe Props New Cowling 

Pluth Interior Sleeper Seats 


Complete Rodio Gear 
Roadr To Go 



INSTRUMENTS 

Authorized Factory Sales 
and Service 


* Eclipse-Pioneer 
* Kolisman 

* U. S. Gauge 

C.AjA. Approved Repair Station 

#3564 

Centtacton to U. S. Air Forca 
Our ifocA of inrfrirrnerrti is one of tho 
fergesl in tAe Post. 

IMMEDIATE DELIVERY 
CALL e wine e WftfTf 

INSTRUMENT ASSOCIATES 

Telephone: Great Neck 4-1T47 


LOCKHEED LODESTAR 

Late Serial it26}A, N-633 


PAGE AIRWAYS, INC. 

Rochester Airport Rochester, New York 


PRATT & WHITNEY ENGINES 

THREE R2000-7 

No Time Since Coimnerclal Overhaul 

R1830-65's 

No Time Since Overhaul 51650.00 

P. D. SMITH 

AIRCRAFT ENGINE PARTS 

10901 SHERMAN WAY 
SUN VALLEY CALIFORNIA 




II 


LOCKHEED PARTS 




IRLINE EQUIPMENT CORP. 

Newark Airporl,Newark,N,J. 



UYING or SELLING coy type eircrotf 
You Pay NethlrrQ ter Our 
EXPERIENCE tad tNTEGRirV 
AMBLER 1B00 


I HYDRO-WYPE SCRAPER RINGS 

AN-623I-A 

^ A -g- » - DcooilmeefW 


FOR SALE 

HILLER HELICOPTERS 

Two Model 360-Mtd. 1950. Excellent 
condition, Sproy a dust equipineot. 


10 Complete ARC-3 
Installations available. 


1„ NewYorKSC, N 
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SEARCHLIGHT SECTION 


BUY FROM ONE SOURCE! 

Sove time — save money — buy unused aircraft parts from one of 
the largest most diversified warehouse stocks in the country! 



FREE catalog; 


COMMERCIAL SURPLUS SALES CO. 


4101 CURTIS AV8NUE, BALTIMORE 24, MARYLAND 


TELEPHONE: CURTIS 3300 
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SHORTLINES 


►Allegheny Airlines’ certificate renewal 
by Civil Aeronautics Board is con- 
sidered certain by Washington observ- 
ers who attended the oral argument. 
Mail rate tentatively is set by CAB at 
37.05 cents per mile on base mileage 
of 7.500 mi. a dav. Slidine-scalc 
formula is fixed to yield a brcak-cs'en 
income at a load factor of 36% at fore- 
cast mileage. . . . Tlie carrier’s split 
from All-American Engineering Co, has 
been approved bv CAB and stock- 
holders. Shares will be mailed Feb. 10 
to holders of record fan. 30 in a ratio 
of one engineering share for every two 
shares of Allegheny, formerly All- 
American Airways, tnc. .All-American 
Engineering Co. has applied for listing 
on the American Stoct Exchange. 

► British European Airwavs carried 
1.341.000 passengers in 1952, 17% 
more than a rear ago. Passenger-miles 
were 357 million for 1952. Freight 
gained 16% to 14,000 tons, and ton- 
miles were np 15% to 5,120.000. 

► British Overseas Airways has an- 
nounced expansion of coach sen’ices 
starting Mat. 1, as reported in Avi.sTtoN 
Week (Jan. 26, p. 14). Rates will be 
reduced as much as $243 from stand- 
ard roimdtrip. 

► Capital Airlines president J. H. 
Carmichael speaks to 4.100 employes 
in 36 cities each Thursdav at 4 p.m. 
os-er the carrier's private telephone 
circuit. Personnel need not -leave their 
jobs to hear the talk and may question 
Carmichael during the weeklv con- 
Icrcnces. 

► Canadian Pacific Airlines publicitv for 
tran.s-Paeific Comet service planned 
this year is adopting the slogan: 
"TTiete’s only ONE wav to cross the 
South Pacific." 

► Caribbean Atlantic Airlines certificate 
has been renewed for five vears between 
Puerto Rico. Virgin Islands and 
Dominican Republic. 

► California Central Airlines traffic 
gained 31% in 1952 to 63,090,841 
passerrgcr-miles- Four-year 1949-52 total 
is 160,413,103 passenger-miles. 

► Civil Aeronautics Administration has 
written a brief on the civil aviation 
outlook for Secretary of Commerce 
Sinclair Weeks, former Pullman Co, 
director. One problem: stating tact- 
fully that CAA believes the airlines 
ha>-e made long-distance Pullman 
travel obsolete. 


► International Civil Aviation Organiza- 
tion has arranged a settlement between 
India and Pakistan, which pres'iously 
forced Indian airliners to dctoui around 
Pakistan territory to reach Afghanistan. 
Both countries have agreed to an ICAO 
suggestion of two 20-mile wide corridors 
through Pakistan. 

► Miami Internationa] Airport plans for 
11 S12-million elevated expressway be- 
tween Miami’s business district and the 
field will be finished this year, says 
Port -Authority director .A. B, Curry. 
Tlic new highway will cut auto time 
to IS minutes. "\A'e have definite plans 
to get it started in 1953,” Curry says. 

► Mohawk Airlines has transferred all 
station personnel and flight agents to 
the sales department and appointed 
Lee W. Holmes as customer service 
manager over the group. The company 
also has set up five regional sales regions, 
each with a district manager equal to 
[he customer sersice manager. Sales 
and promotion formerly was directed 
bv local managers. 

► North American Aircoach Systems, 
largest non-scheduled passenger sales 
operation, has suggested bv letter sent 
to Charles E. Wilson, Secretary of 
Defense, and Commerce Secretary 
Weeks that the 250 corporate execu- 
tive DC-3s be included in the Civil 
Air Fleet Reserve Program for mobiliza- 


► Pan American World Airways has 
increased West Coast-Honoliilu coach 
service to four roundtrips a week— two 
l.os -Angeles and two San Francisco. 
December, PAA's first month of coach, 
increased total traffic 73% oscr Decem- 
ber 1951- One-third of the traffic was 
coach. . . . Pan American has transferred 
its eight C-46 cargo planes back to the 
•Air Force. Pilots liao demanded a cut 
in gross operating weight to 45.000 lb., 
as required by CAB for C-46 passenger 
carriage. 

► Seaboard & Western Airlines Decem- 
ber traffic of 3,124,254 ton-miles was 
59% greater than a year ago. 

► Trans-Pacific Airlines (Aloha) charges 
Hawaiian Airlines’ subsidized Convair 
340 operation is unfair competition. 
TP.A says the island-hopping flights 
are too short to make Convairs 
cconomical- 

► Trans World Airways traffic the first 
week of 1953 increased 33% domestic 
and 35% international over a year ago. 
. . . TWA flew 715 million passenger- 
miles in 1952 and "provided more low- 
cost (coach) transportation than an\- 
other airline in the world,” sales vice 
president E. O. Cocke says. 


WHAT'S NEW 


Telling the Market 

Manufacturing process for stainless 
steel tubing and pipe, from forming 
and welding through final inspection, 
and a chart of tubing and pipe sizes, are 
included in folder prepared by Damas- 
cus Tube Co., Greenville, Pa, 

Virtually all machine and cutting 
tools produced by Ex-Cell-O, including 
basic machine specs and product de- 
scriptions, are listed in firm’s general 
products catalog available by writing 
Ex-Cell-0 Cotp., Detroit, Mich. 

Welcome to the McCook Plant is 
24-page booklet describing Reynolds 
Metals Corp.'s aluminum sheet mill in 
Illinois, 'write Desk 4552, Reynolds 
Metals Co., 2500 So. ’Third St., Louis- 
ville 1, Ky. 

A method for mountiiig lathes with- 
out drilling or lagging into the floor, 
using Unisorb mounting pads and ce- 
ment. is described in a Bulletin issued 
by TTie Felters Co., 210 South St., 
Boston II, Mass. 

Flight Plan, a 36-page booklet issued 
by Lmited Air Lines, details in non- 
t«hnical language standard Bight pio- 
ceduces, electronic navigation aids and 
other methods used by the carrier. Write 
5959 So. Cicero Ave.. Chicago 38. 

New Addresses 

United States Steel Corp. as of Dec. 
51. 1952 has succeeded to all properties 
and rights of United States Steel Co. in 
a program to simplify USS corporate 
structure. The sole surviving corpora- 
tion now is United States Steel Corp. 

Emery Air Freight Corp. has formally 
opened a new 15,000-sq. ft- terminal 
facility at 237-241 E. 36th St., New 
York Citv, replacing its previous loca- 
tion. 314 E. 39th St. The new terminal 
will contain Emery's Eastern District 
headquarters and New York oflices. 

SBAC Show Film 

A striking film presentation that 
highlights Britain's contribution to the 
fast-mosing aeronautical picture is 
Shell Oil Co.'s “Society of British Air- 
craft Constructors Show, Famborough 
-1952.” 

Copies of this 16-mm. sound film 
may be borrowed, without charge, for 
showing, bv writing to the company 
at 50 W. 5b St., New York, N. Y. 

The film is a masterly portrayal of 
the latest British jet aircraft in flight, 
including the newest delta-wing fighter 
and bomber types. And there are se- 
quences showing jet fighters going 
rtirough the sonic bartiet.-IS 
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DESIGN 

ENGINEERS 

AND 

DRAFTSMEN 


TOOL DESIGNERS 
and PLANNERS 
LOFTSMEN 
DESIGN CHECKERS 

With Aircraft Eiperience 

luring Ihp dMigc and dppplopmml 
ol adTancpd JET AIECJUIFT, ollar- 


KAiSER METAL PRODUCTS, Inc. 



Jets, and 
your future at 


There’s a limitless lutiite for vou in 
jet aircraft- And Boeing. Ihrongh (lie 
fighter-fast B -17 and the gtial ness B 32, 

other company— here or abroad. In ad- 

pany to announce a jet transport. You 
con share this leadership, and the rxeit- 

Bocing engineer. Besides jet aircraft, 
you'll find great opportunities in other 

aitwaft. * " 

Boeing offers urcers of tremciidoiis 
scope to men in virtually ,\LI. branches 
of engineering (mechanical, civil, elec- 
trical. aeronautical and related fields), 
for aircraft DESiCN, DEVELOPMENT, PRO- 
PUCTIOK. BESEAaCK ond TOOIINO: |o 
servo-mechanism and electronics de- 
signers and analysts, and physicists and 
inathemalieiaiis ss'ith advanced degrees. 

Boeing pass yon a moving and travel 
allonance. Vou can \s-oik in either 
Seattle or 33’iehito. Both of these cities 
provide fine fishing, hunting, golf, boat- 
ing and other recicatiooal facilitics-as 
«fll as opportunities for speeialiyed ad- 
valued training. You’ll be proud to 
say, ‘Tni a Boeing engineer'" 
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EDITORIAL 


‘Keep Digging for the News' 

It seems to us highly significant that the outgoing 
Secretary of the Air Force urged reporters at liis farewell 
press conference to keep e\erlastiugly at their job of dig- 
ging out the news in the inilitan' services. 

Mr. Finlctter displayed increasing sympathy during 
his stay at the Pentagon for the American people’s right 
to know more about what their go\erunient was up to- 
ile displayed inercasing inipatieircc, as his administration 
progressed, with unnecessan' secrecy demanded by uni- 
formed brass of the Air Force. 

In the last few months of his administration, Mr. 
Finlctter took over his own press relations, and gase a 
number of interviews, including one with Miss Katherine 
Jolmsen of Aviation W’rek. He checked the story per- 
sonally before its publication, and suggested minor 
rev isions, whicb were made before press time. 

During this magazine’s experiinent with a voluntary 
censorship plan for several months last year on the sub- 
ject of the giant Boeing B->2 jet bomber, Mr, Finletter 
gave this magazine credit for exerting some beneficial 
influence on the press gencrallv, bv discouraging scoops 
on the one combat plane hfr, I’inlettcr then urged 
utmost care in di.scussing publicly. He told us near the 
close of the c.xpcrimental period, in the presence of his 
chief press officer at that time, that he felt out experi- 
ment had been a success, and that the nation’s press 
bad run up a negligible number of security violations. 
But. he addal, lie felt some of .\vi.vnoN Week's enforced 
regulations during its experiment had been “too strict." 
if any criticism could be made at all. 

“The job of getting the news out to the people is of 
the highest importance," Mr. Finletter told his last 
press conference. "I think there has been a tendency on 
the part of people in military establishments to hold back 
news on the theory of security and also because, I 
suppose, governmeut officials have a congenital tendency 
that way anyhow. 1 hope you will continue to worm it 
out of our successors the way you wormed it out of us 
and the more yon worm— it is a prettv safe rale— the 
better it will be." 

Mr. I’inlettcr |jrobiibly has been familiar with the 
country’s top secrets. He should recognize "security 
violations" when he sees them. He should also be 
capable of assessing the probabilities of damage or benefit 
in enlightening the people in individual cases. His 
vigorous plea for an informed public stands as a bright 
spot in the dving days of the Tnimaii Administration, 
which generally held and followed the policies of public 
secrecy. His plea also is worth the consideration of a 
new administration in government. 

A Sage Decision for Safely 

Decision of the military services to cancel a "fly-by” 
of nearly 500 combat aircraft over the conge.stcd streets 
and roadways of the District or Columbia on Inaugura- 
tion Day was a sage move, made in the interests of public 
safety and advancement of aviation, 

F.qiial credit must go to the .Aircraft Owners & Pilots 
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.\ssn.. which disclosed plans for this potentially hazatd- 
oiu exhibition some ten days before the ceremonies, 
and urged that it be drastically revised or canceled. 

J. B. Hartranft, Jr., general manager of AOPA, wrote 
the Civil Aeronautics Administrator that “the effect of 
a serious accident in the heart of the nation’s capital 
during the inaugural ceremony, when the entire world 
will be watching everything that happens, is so frighten- 
ing to contemplate that we must address this appeal 
to vou in the interests of all civil aviation.” 

'i'he Administrator had already approved fully the 
Services’ overhead spectacle. 

USAF, which was directing arrangements, planned to 
fly 310 planes, the Marines 38, the N'avy 50, the Army 
42. and all four services were to furnish helicopters. 

Normal and essential air services in a wide area sur- 
rounding Washington would have been paralyzed or 
disrupted, on a daj' when public demand for transporta- 
tion into and away from Washington would be at a 
peak. Private pilots were being discouraged from using 
their planes at all. The hazards of aerial collisions would 
have been intensified. Hundreds of tliousands of visitors 
to tlic area would have shared with the million inhabitants 
the added hazards from falling aircraft. 

Up to a few day.s before the cancelation, Air Force 
spokesmen still were protesting that such a fly-by could 
be conducted with complete safety— a remarkable bit of 
prophecy— and were using as the questionable basis for 
this contention the fact that 621 planes had flowm over 
the Tniman inaugural four years ago without an acci- 
dent. W'ith such logic as this we could guarantee against 
any accident todav because there happened to he none 
vesterdav under similar circum.stances. 

Fortuiiatch-, wiser heads finally presailed. 

Perhaps, at last, we can note some progress in the 
fight being led by the mote thoughtful elements of 
aviation to improve air safety by tempting fate and the 
laws of chance a bit less. 

Two Great Records in 1952 

Domestic certificated airlines hung np an all-time pas- 
senger safety record in 1932. equivalent to .38 fatalities 
for each 100 million passenger-miles. Die final figure, 
expected to be available in a few weeks, may be revised 
to .37, industiv spokesmen indicated to Aviation Week. 

'Ibis compares with 1.3 fatalities per 100 million miles 
in 1951, and 1.1 in 1950. 

’lire railroads of the country also set a new all-time 
passenger safety record in 1952. 

■According to estimates for the year, based on prelimi- 
nar\- reports for 11 months, the Association of American 
Railroads says there was one passenger fatality for each 
2 billion. 200 million passenger-miles. This represents a 
f.italitv rate of .045 for each 100 million passenger-miles. 
The association e.xpects the final figures for the year to 
be “at least this good.” I’his co\ers operation.s of the 
128 Class 1 railroads, representing 99% of the country’s 
railroad passenger business, the AAR told Aviation 5\'eek. 
These are both great records for public safetv. 

—Robert H. Wood 
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BENDIX • 


SOUTH BEND 


Brake Lining 

(9/y6C • Fifty per cent greater 
brake capacity 

• Five times longer lining life 

• Delining and relining 
in half the time 


The ever increasing landing speeds and greater 
gross weights of airplanes produce extremely high 
brake temperatures and rapid lining wear chat call 
for a new approach to the problem of heat resist- 
ance and wear resistance in brake linings. 

Beodix engineers have produced an entirely new 
type of brake lining that not only resists high 
temperatures far above the working limits of any 
conventional friction material, but that actually 
wears five to seven times longer. 

This remarkable lining, known as CERAME- 
TALLIC brake lining, is fundamentally different 
in that it contains no resin or other organic sub- 
stance; the base is a ceramic material combined 
with other ingredients to give long wear and 
good friaioD properties. 
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